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NON-POISONOUS _ 


SHEE 


‘The Standard of Quality 
all over the World. 


First 60 years AZO. Foremost to- oday.. | 


‘McDOUGALL’S- 
EUR- MANGE | 


THE CERTAIN REMEDY FOR 


PARASITIC MANGE IN HORSES, 
CATTLE AND Docs, 


Destroys Lice and other Viiniet Parecibons = =e : go se 


Sole Manutactorers— : 2 ee: Soar. 


McDOUGALL BROS., fee 


66/68, PORT. STREET, MANCHESTER. 
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The Heaviest Yielding 


and therefore 


‘The Best Paying Wheats 


NEW and REGENERATED BREED 
including 


THE NEW “NARSHALL FOCH” for 1920, 
REGENERATED “VICTOR,” 


REGENERATED “BROWICK,” 
REGENERATED “SQUAREHEADS MASTER,” &c. 


Increased Yields mean Increased Prosperity. 
CATALOGUE with full particulars free on application to— 


GARTONS (LTD.) sesscz= WARRINGTON. 
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Dick’s 1.L.0. Tractroil is acknowledged te 
be the best lubricant for Tractors and other 
Agricultural< machinery yet produced, as 
evidenced by the fact that it is used exclu- 
sively and recommended by the Crawley 
Agrimotor Co., whose machines attained 

- remarkable results at the Liacoln trials. 

I.L.0.- Lubricants ensmre efficiency in 
running aud economy in cost. They are 
guaranteed to lubricate more and carbonise 
less than any other similar lubricants. 


W. B.DICK & Co. ITD 
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COUNTRY HOUSE AND ESTATE LIGHTING. 


“ACETYLENE” 


WHICH COMBINES EFFICIENCY AND SIMPLICITY WITH ECONOMY. 


We have successfully installed several thousand 
plants during the last 25 years, and will be pleased 
to advise and estimate for any contemplated work. 


The best light for the farmhouse, Write for particulars of The Atoz Lighting Sets: 
FOR OCTOBER. 
10 Lights .. £2515 0 | 20 Lights .. £5410 0 


The above prices include Plant, Brackets and Pendants. 


PORTABLE LAMPS SUITABLE FOR FARM WORK. 


ATOZ CARBIDE | 


SUPPLIES NOW AVAILABLE. WRITE FOR QUOTATION. 


The ACETYLENE CORPORATION, Limited, 


49, VICTORIA STREET, WESTMINSTER. 
LONDON, S.W.£1, 


The Oil that is backed with Manufacturers’ guarantee to 
give Perfect Lubrication. Entire absence of Wear and 
Tear on your Tractor ensured by use of 
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Grades specially prepared 
FOR ALL MAKES OF TRACTORS. 


sx N.B.—Send for price list and handbook on Tractor Management. 
Sole Makers, STERNS Limited, A.D. 28, Royal London House, Finsbury Square, London, E. 0.2. 
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The seriousness of 
the RAT problem 


is indicated by the fact that Parliament found it 
necessary to pass special legislation, and the Rats and Mice 
Destruction Act of 1919 is now being enforced, as the above extract from 
the Evening News shows. 

Apart from the monetary loss which results from the destruction of grain and food by 
RATS, these vermin are a source of danger to human beings and animals in carrying disease germs, 
Instances of the spread of Foot and Mouth Disease, &c., among cattle haye been clearly traceable to 
infection caused by a flea which breeds in the fur of Rats. The enormous rate at which Rats 
breed makes it necessary to take immediate steps for extermination as soon as the presence of the 
pests is discevered. 

The preparation used for the purpose by the Admiralty, Port of London Authority, Mersey 
Harbour and Dock Board and many Borough and District Councils is 


“ZLONDOVUS” 


The hygienic RAT and MOUSE EXTERMINATOR. 


CHEAP, CLEAN, SURE AND CERTAIN. NO DISAGREEABLE ODOURS AFTERWARDS from the dead vermin. 
“LONDOVUS” is NOT a VIRUS and has nothing in common with the method of vermin extermination by GERM inoculation. 


In tins, 1/-, 2/6. 5/- 9/6, and 18/-, or 
post free 1/1, 2/8, 5/4, 9/6. 18/-, and 


special quotations for bulk, from 


The London Hygienic Chemical 
Company, Ltd., 


WANSEY STREET WORKS, 
LONDON, S.£.17. 
AGENTS REQUIRED. 


Stocked by Harrod’s, Selfridge’s 
Barker’s, Army and Navy Stores, 
Whiteley’s, Civil Service Supply 
Association, Haymarket Stores, 
Spiers and Pond’s, Gamage’s, The 
Junior Army and Nayy Stores, 
Dublin. All leading Chemists, 
Ironmongers, Grocers. &c. 


SCoTTisSs Fz 


CO-OPERATIVE WHOLESALE SOCIETY 


LIMITED. 
Registered Offices—95, Morrison Street, GLASGOW. 
Established 1868. Annual Turnover—25 MILLIONS. 


SEED AND WARE 
Potato Merchants and Growers. 


Potato Departments: 


95, Morrison Street, GLASGOW, 
Links Place, LEITH, and 
Woodstoek Street, KILMARNOCK. 


Extensive Buyers of all classes of Potatoes. 
Principal Markets Attended. Enquiries Solicited. 
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‘DAIRY FARMERS. 


Offers of COOL, CLEAN MILK, for their 

Town and Country Depots delivered at 

Liverpool Street, King’s Cross, St. Pancras, 

Euston, Southend and Gravesend Stations, 
are invited by 


ABBOTT BROS. DAIRIES. 
ESTABLISHED 1786. | | 
Head Office: GRENADE ST., LONDON, E.14. | 


7*Phone: East 4628. Tel.: ‘*Creameries, phone, London.” 


Payments made fortnightly or as required. 


Be persuaded to stiek to the oldest and most reliable | 
SHEEP DIP in the World. 


BIGGS 


ORIGINAL 


-wt SHEEP DIP ~~ 


PASTE. 
INSTANTLY — THE MOST a= THE MOST 


SOLUBLE 7 BRS. | Beene 
IN COLD PREVENTION — TO THE:: 
WATER: OF FLY: SSeS eee © Cee 


THOS. BIGG, LIMITED, Chemical Works, 
| Church Street, Deptford, London, S.E.8. 
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‘““We have now got down to something like the 
survival of the fittest "—Motor World. 


THE 


“GLASGOW . 


TRACTOR 


RIALS under the most exacting conditions have proved the 

superiority of the “ GLascow” three-wheel drive, its greater 

adhesive power and freedom from slip and skid. Its flexibility 

and the ease with which the ‘‘GLascow” turns at the head- 

lands makes it the ideal machine for the relatively small fields 

in this;country. It was designed by a British engineer to 
meet the conditions obtaining in Great Britain. 


Write for Specification, etc., to the sole distributors for 
the British Empire (excepting Canada). 


BRITISH-MOTOR:TRADING 


CORPORATION [LID 


DEPOTS: LONDON—20, 21 and 22, KING STREET, Sr. JAMES’S, S.W.1; MAN- 
CHESTER—230, Deansgate; BIRMINGHAM-—Coventry Road, Yardley; LEEDS—4, 
Duncan Street ; NEWCASTLE-ON-TYNE—St. Thomas Street; GLASGOW —British Motor 
Buildings (formerly Zoo), New City Road; PARIS—39, Rue de la ChauSsée d’Antin. 

HEAD OFFICE: 50, PALL MALL, LONDON, S.W.1. 


Telegrams—** Brimotrade, Charles, London.” Telephone—Gerrard 8800. 


St. James’s 16 
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ANGLO’S * 2 hc » SPIRIT is an Essential Aid to Modern Farming. 
FOR ALL HEAVY TRACTION PURPOSES. 
ALWAYS RELIABLE AND EFFICIENT. 
SOLD in the SILVER CAN—AVAILABLE EVERYWHERE. 


ANGLO’S VAPOURISING OIL-—Best for OIL ENGINES, ete. 


ANGLO-AMERIGAN OIL CO., Ltd., 86, Queen Anne’s Gate, London, S.W.1. | 
Proprietors of PRATT’S “ Perfection” Spirit. 
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AWARDS IN 1920, 


Amongst them is the Gold Medal for best 
machine at the Welsh Championship Show 
and the Royal Dublin Society’s Medal. 


SO 


AUSTIN TRACTORS are made every week; 

‘‘The Austin next January the number will be 200 per week. 
tractor is 

first rate.’’ 


S. F. EDGE, in the 


“Aoricultural Gaz.,” : ; 3 ; 
Aucust 27th, 1920, Particulars and Prices on Application. 


No greater proof of Farmers’ 
appreciation can be submitted. 
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: THE AUSTIN: 
>-MOTOR CO.: 


: ——-—— LTD. 
HEAD OFFICE: §o§: ##  #### <7 —i ia OF <<< 


: Northfield, Birmingham. OM * 


: Telephones- - King’s Norton 230. - 


: Telegrams - “Speedily, Northfield.” . 


> London: 479-483, Oxford St., W.1. : 
> Manchester : 180, Deansgate. : 
> And at Liancourt and Brussels. : 
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The Fertiliser “‘par excellence. 


NITRATE OF SODA. 


Importers and Merchants, 


W. MONTGOMERY & CO., LTD., 


63, Mark Lane, London, E.C.3, 
: AND 
ST. STEPHEN’S CHAMBERS, BRISTOL. 


STOCKS IN VARIOUS ENGLISH PORTS. 


oS as NE NO. TELEGRAMS: 
54 AVEN we “MARTABAN FEN, LONDON.” 


SACKS AND BAGS 


AND JUTE GOODS 


OF ALL DESCRIPTIONS. 


For all purposes. For Home and Foreign Markets. 


J. DE PAIVA & CO., 


(Principal—P. PARNHAM.) 
lik, Drury Lane, LIVERPOOL, England. 
Telegrams: “‘Depaiva, Liverpool.” Telephone: Bank 1348 (2 lines). 
London Office: 
165, Mansion House Chambers, 11, Queen Victoria Street, London, E.C.4. 
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LIMEWASHING - DISINFECTING — 
SPRAYING. 


Vermorel “ Eclair”’ 


MACHINES ARK MADE TO MEET EVERY NEED. 
-TO APPLY WINTER WASHES TO FRUIT TREES, 
TO DISINFECT STABLES, STOCK YARDS, ETC. 


SPRAY —1HE CHEAPEST AND QUICKEST METHOD. 


Catalogues and full particulars from Sole Agents :— 


CCOPER, PEGLER & CO. LTD., 
24B, Christopher Street, 
London, E.C.2. 
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GRAND NEW WHEAT FOR 1920. 


WEBBS’ “HARVESTER.” 


A distinet breed of special merit. 
Strong-strawed and heavy yielder, 


WEBBS’ NEW “UNIVERSAL.” 


Has won golden opinions from Agricul- 
tupists in all parts — very popular. 


WEBBS’ “STANDARD RED.” 


“ Britain’s Great Wheat.” Has produced 
the record yield—9O bushels per acre. 


CATALOGUE of Wheais, Winter Oats, Winter Bar/ey, 
Manures, &c., Pcsi Free, 


WEBB & SONS, LTD., SSSusmen. 


STOURBRIDGE. 
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Ycu can keep your horses’ coats in a far better cundition with the Stewart Machine 
than with a hand-clipper and do the work in a quarter of the time. 


A Stewart gives a close clip or a moderate trim; works smoothly, quickly, soothingly, without 
the least effort beyond merely guiding the clipper over the coat. 


A Stewart needs no attention beyond an occasional spot of oil. 


Besure itis a Stewert Clipper you buy. Its designand construction ensures perfect 
work and a lifetinie of reliable service. 


me =6'There are 150,000 Stewart Clippers in use in this country alone, and during the War 
20,000 were supplied to the War Office. 


THE COOPER STEWART ENGINEERING CO., LTD., 
11, Broad Street, Bloomsbury, 
LONDON, W.C.2, 


PRICE £3-3-0. 


BOX FREE CARRIAGE FORWARD _ ss 


TM& DESTRUCTION OF RATS & MICE 
by 
The Well-known Preparations 


DANYSZ VIRUS, 
MALLERS EXTRACT of SQUILL, 
DANZO RaT KILLER. 


Write for particulars to the Proprietors, 
MALLER LABORATORIES LIMITED 
(formerly Danysz Virus Limited ), 

325, Borough High Street, London, S.E.I!. 


SPECIALISTS in Preparations for the Destruction of Rats, Mice and 
other Vermin. i 
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A tractor on your land is worth two on the showground. You 
can’t plough or reap with only the agent’s receipt for your deposit 


Get a . G.O.” ‘Tractor. 


You not only get the best 
but you get it at once. 


I I TI 


The LIGHTEST and CHEAPEST 3-4 Furrow 
Tractor ON THE MARKET. 


WE CAN DELIVER NOW! 


SAFE— STRONG— SIMPLE— 
to operate, in construction. mechanism. 


Model G 3-4 Furrow Plough Type. 32 h.p. (Governed) 
SKEFKO Ball Bearings. Six speeds forward and reverse. 
Lubrication—self-contained. (Vacuum oil recommended.) 


SEND POSTCARD FOR FULL PARTICULARS TO— 


NOYES, STOCKWELL & CO., 


LTD., 
43-44, LENNOX HOUSE, NORFOLK STREET, STRAND, LONDON, W.C.2, 
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To FARMERS! 


For prevention or cure of Foot and Mouth 
Disease, Tuberculosis, Ringworm, Parasitic 
- « Mange and Destruction of Lice . . 


USE 


JEYES’ FLUID. 


Best and Safest Disinfectant 
for Farm, Stable, Kennel. 


SEVES SHEEP Dif. 
FREE FROM ARSENIC OR NICOTINE. 


Approved by the Ministry of Agriculture and Fisheries for the purposes of the 
Orders of the Minister relating to SHEEP SCAB and SHEEP DIPPING in 


Great Britain, and by the Department of Agriculture and Technical Instruction 
for Ireland for the purposes of their Orders relating to SHEEP SCAB and SHEEP 
DIPPING in Ireland, in the proportion of one gallon of Dip to sixty gallons of water. 


Jeyes’ Animal Pamphlet sent free on application to— 


JEYES’ SANITARY COMPOUNDS C0., Ltd., 64, Cannon Street, London, E.C.4. 


PILCHERS STOPROT 


The Finest Wood Preservative for all Purposes. 


’ Treating Sections of Army Huts with PILCHERS STOPROT. 
(Contractors, W. PATTINSON & SONS, Ltd., Ruskington, near Sleaford). 


PILCHERS, Ltd.. MORGAN’S LANE, LONDON, S.E. 
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Buy ALSATIAN POTASH. 


It is the produce of our French Allies 
and is the cheapest per unit of Potash. 
Ask your Local Manure Merchant. 


TO RECEIVE 


The Pcta-h salts 
of Alsace contain 
guaranteed water 
soluble Potash. 
Sylvinite vives ex- 
cellent results on 

= ail crops and on 
‘S®& all soils. 


FULL VALUE FOR | 


| Scientific progress 
is not an accident, 


LABOUR AND CAPITAL | it is a necessity. 


Sylvinites 
USE (French Kairit) 14-16 7 
(Freneh Potash Manure Salts) 20-22% 
| ( 5 ) 80-3827 


Alsatian Potash | Muriate of Potash 50 & 60% (K,0) 


The Alsace-Lorraine Development & Trading Co., Ltd., 
Pinners Hall, Austin Friars, 0ld Broad Street, E.C.2. 
For Particulars and List of Sub-Agents apply to the above. 


THos. BOAG & Co., Ltp., 


~ Sack Manufacturers and Merchants, 
GREENOCK, SCOTLAND. 


New Bags, Second-hand Bags, ard New 
Calcutta Bags of all kinds, suitable for Seeds, 
Produce, Fertilisers, and Feeding Stuffs. 


SEWING AND TYING TWINES. 


Stocks always available for prompt delivery. 


BUYERS OF EMPTY BAGS OF ALL CLASSES. 
Prices ¢@.i.f. any port in the World quoted on application. 


Telephones: 825, 826 and 827, Greenock, Telegrams: Jute Greenock, 
302 (Central), Glasgow. Bags Glasgow. 
313, Aberdeen. Twilis Aberdeen, 


Aberdeen Branch: 12, Virgin’a Street. Glasgow Branch: 38, Elliot Street. 


Codes Used: A, B. C, 4th & 5th Editions, Western Union, Marconi International and Private. 
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li costs us 
£40,000,000 


ad Wear 
{o feed him. 


HE actual loss to the country in farm produce alone cannot be accurately estimated, but expert opinion gives a moderate 
estimate of five and a-half million pounds per annum. 
In a report recently adopted by the Consumers’ Council at a meeting called by the Ministry of Food it was stated that 
ten or even twenty million pounds would be well invested in a campaign against rats applied on the proper lines. 
The solution to the rat problem seems to lie principally in the hands of the individual. Without fuss or official delay 
every occupier of rat infested property should take steps to rid his premises of the pest. 


A SCIENTIFIC METHOD. 


Ordinary methods of rat catching by traps and poison cannot keep pace with the normal growth in the rat colonies, 
but the use of “ Liverpool” Virus by which an epidemic of disease virulent in character and confined solely to rats and 
mice, has proved time and time again to be the most effective and hygienic method of exterminating rats, mice and voles. 

The Virus (on bait) is placed in the runs and haunts of the rats. In from seven to ten days the rats die in the open— 
possibly far from home. Rats are known to eat their sick and dead, and so the disease is spread. 

“Liverpool” Virus is harmless to Humans, and all Domestic and Farm animals. It is prepared solely for the 
destruction of Rats and Mice and it can be used with perfect safety in House, Barn or Poultry Run. 


HOW TO OBTAIN “LIVERPOOL” VIRUS. 

** Liverpool” Virus for Rats is supplied on bait ready for use in 2/6 and 6/- TINS; for Mice in1/6 TINS. In this 
form the Virus involves no trouble in use, It can be obtained without bait if required in 2/6 and 8/- TUBES for RATS 
and 1/6 TUBES for Mice. 

WARNING: The popularity of “ Liverpool” Virus as a destroyer of rats and mice has led to much misrepresentation. 
Be sure when you buy “ Liverpool” Virus that itis marked “ LIVERPOOL” Virus. It is your safeguard. 

The Virus can be obtained from all Chemists or direct from Evans Sons Lescher & Webb, Ltd., 56, Hanover Street, 
Liverpool; and 60, Bartholomew Close, London, E.C.1. The Manufacturers will be pleased to give any advice possible 
regarding the extermination of Rats, and correspondence as to procedure in special circumstances is specially invited. 


@ F.1, 


ROBERT A. MUNRO & Co., Ltd 


Dealers in 


ALL FERTILIZERS. 


Phosphate of Lime. Bonemeal. 
Guanos. ’ POTASH. 
Organic Ammoniates, etc., etc. 


ALL ENQUIRIES PROMPTLY ATTENDED TO. 


Zi 


Sole Selling Agents for Alsatian Potash for Ireland and Seottish Chemical Trade. 
For the Alsace-Lorraine Development & Trading Co., Ltd. 


SUPPLIERS OF BORAX AND CARBON BLACK. 


Head Office :—140, West George Street, Glasgow. 


London Office :—14, Howick Place, S.W.1. 
Dublin Office :—102, Grafton Street. 

New York Office :—94, Fulton Street. 
Montreal Office :—30, St. John Street. 
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The Worlds finest Cure =e | 
for Horses Coughs & Colds { TH: E ASTRON TN NaNUEACT RINGS 


wo. top a forse 


horses at any age—it is eas 
pleasant and soothing for the horse, “aia 
the result is certain and quick. 


Well-known Owners, Trainers and Breeders 
affirm it is the best preparation they know. 
It is prepared in paste and powder form, and 
its name is “ ASQUINE? in point of fact 
the world’s best compound for a Horse with 
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Here’s 


the Way to 
oughing 


HE remedy is remarkably efficacious— 
it can be given with perfect oe D. to 


cough or cold. 


Let us send “ ASQUINE” at once if your 
horse is coughing now, or to be kept ready 
for the trying months just ahead. 


AN IMPORTANT FEATURE:— 
“ASQUINE” is — as —_ 
as curative. : 


Price 10/6 a generaus sized tin fram :— 
THE ASTRON MANUFACTURING CO., 
(Dept A.1,) 
1, New Oxford Street, 
Caen W.C.1. 


Wo-1,) 
Onds fin lest prepara ds 
“ses Cou shs ana” 
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"New Oxford, Stretl? 


Mtteg ° 
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t Aveta 
We witl gladly give 
you any further ee et ne 


articulars by post regarding the merits of 


‘e “ ASQUINE.” 
Omi 0 mus nee one ee ee ee 
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VEUETABLE SEEDS 


FOR 


| Allotment Holders, 
Smalihoiders, Farmers, 


THE GENTLEMAN’S GARDEN 


AND 


THE COTTAGER’S GARDEN. 


Apricultural 
Wholesale Society, 


Lid. 


Invites enquiries from any Co-operative Society in 
England and Wales whose members require Seeds of 
the very highest quality. 


A.W.S., 


ST. LAWRENCE HOUSE, 


8 MARK LANE, LONDON, E.C.3. 
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Iy view of the assertion often made by farmers that their 
land is not suitable for wheat growing, it is instructive to 
Wheat Cultivation: review the climatic and soul conditions 

under which the crop flourishes. The 

Climate, Soils PO es hfe re amt 

and Varieties, 228° of Goes cones is gr caie than 
with most other food plants, extending 
from within the tropics to the northern limits of the tem- 
perate zone. Growth throughout such a wide range of latitude 
and on such widely different types of soil is, of course, 
possible, owing to the large number of species and varieties 
cultivated, and it shows that wheat is a wonderfully hardy 
and adaptable plant. 

So far as Great Britain is concerned, wheat growing is con- 
fined mainly to the Southern, Midland and Hastern Counties 
of England and to the eastern fringe of Scotland, the reason 
being that these regions are, as a rule, best suited to the 
Wheat commonly grown in this country and to the systems of 
farming in which wheat occupies a place otherwise difficult to 
fill. In other regions other cereals are better adapted to the 
farming systems in vogue or give a better return on outlay. 
Experience of the war years, however, discloses the fact that 
wheat may often be successfully grown in the most unexpected 
places. 

To give the best results wheat requires a fairly high summer 
temperature and a moderate annual rainfall. It will thrive on 
almost any soil, even the light ‘‘ heath ’’ land of Norfolk, 
provided that the requisite ‘‘ condition ’’ is first built up and 
maintained. Excellent crops may be grown on the heaviest 
and most intractable of clays if the drainage be adequate and: 
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the cultivation skilful. Wheat is specially favoured on heavy 
land because if can be sown in autumn when the requisite 
tilth is usually more easily secured than is the case later for 
spring-sown crops. Strong loams are admirably adapted for 
wheat in regions of comparatively low summer rainfall. In 
wetter districts light soils, if in good condition, will answer the 
purpose equally. The main considerations from the farmers’ 
standpoint seem to be such conditions of soil and fertility as 
will ensure steady growth until the plant is thoroughly 
established. Thereafter the crop is much less dependent on 
rainfall than either oats or barley. 

Treatment of different Types of Soil—Heavy soils are 
improved for wheat growing by drainage (both under-draining 
and, when necessary, surface draining) and by liming: by 
half fallows and in certain cases by summer fallows. The 
requisite plant food can be supplied either in the form of arti- 
ficial manures applied directly to the crop or in the form of 
crop and manurial residues incidental to rotational cropping. 

In the case of the lightest soils, fertility and the requisite 
““ body ’’ must be built up by the use of manures applied to 
green crops for folding or ploughing in, by the growth of clover 
and other leguminous crops, or by a system of short-term leys. 

Medium soils must likewise be well farmed, for wheat 
occupies the ground for a relatively long period and requires 
adequate and uniform sustenance throughout its life. 

Varieties.—Although many, if not most, of the varieties 
commonly grown in this country are about equally well suited 
to the generality of conditions encountered, a few may be 
worth noting in regard to their adaptability. On cold and 
heavy soils in poor physical condition, varieties of the Rivet 
type usually do as well as any. The grain is of rather poor 
quality, but the straw is long, coarse and tough and well suited 
to withstand the most adverse weather conditions. Rivet 
wheat, however, must be sown early, and is not suited to late 
districts. | 

For general average conditions Victor, Wilhelmina, Little 
Joss, Browick, Squarehead’s Master and similar varieties are 
generally dependable. 

On very rich soils Yeoman or Swedish Iron may be safely 
trusted. They will stand up well and thresh well. Yeoman 
gives a better quality grain. 

For light soils probably no variety is more suitable than 
Little Joss. 


~— ti re oe - 
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Farmers who contemplate extending their wheat area 
should arrange, if possible, not to reduce the acreage under 
Winter Oats. °°'* for this grein may be just as useful 
as wheat, and the straw is of value as 
fodder. In many districts, particularly the south of England, 
the Frit-fly, sometimes called *‘ bottling,’’ has made spring 
oats a precarious crop. It is, therefore, well to sow the winter 
grain, or Black Oats, about the end of March, as these are 
more reliable than the commoner spring sorts, especially on 
grass land just ploughed and in districts troubled by the Frit- 
fly. Winter-sown oats are less liable to attack by this pest, 
and are worthy of increased attention. They are also better 
adapted to land badly infested with charlock. 


The three varieties of winter oats generally favoured are 
Winter Grey or Dun Oat, Winter Black and Bountiful Black 
Oat. Experience must guide choice, for all may grow equally 
well in one district, but a particular variety may happen to be 
in keener local demand. The Black varieties are somewhat 
stronger in straw than the Grev, and are preferable on 
land subject to ‘* lodging.’’ The Winter Black Oat is more 
liable to shed its seed, and should be cut before it is dead ripe. 
It does not give such a palatable straw as the finer spring 
varieties, but stock will readily eat it chaffed and mixed with 
cake or meal. Winter oats suit a wide range of soils, and can 
be grown successfully on land too poor or too light for wheat. 
They can also be taken for a second crop on clean land. They 
are less hardy than winter wheat or barley, and must be sown 
early, preferably in September, so as to get well established 
before the cold weather. ‘‘ Bountiful ’’ is the most delicate 
of the three varieties, and should be reserved for the milder 
districts: it requires a somewhat richer land than the others. 
In preparing the soil for winter oats, it is well to leave it 
somewhat rough as a protection against cold winds, and in 
certain ground harrowing may be omitted after drilling. Clean 
land is essential, as weeds may seriously reduce the crop. 
Among troublesome weeds, the Brome Grass is noteworthy, 
and purchasers should see that their seed oats have been care- 
fully cleaned. Winter oats are best suited to the warmer 
southern counties, and are generally fit for cutting about 10 
days before other corn crops. 


* * * * * * 
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Women’s Institutes have from the outset been : based 
on the principle of self-government. During the short 
period when Institutes were still only 
finding their way as a national move- 
ment, assistance was given by the 
Ministry. 

The Women’s Branch of the Ministry was made responsible, 
for a period of about eighteen months, for the development of 
the organisation throughout the country. This, however, was 
only a temporary arrangement, and was intended to be so, from 
the outset, as it was obvious that the.permanent strength of the 
movement rested upon the basic principle of self-government. 
When the Women’s Branch was no longer responsible for 
propaganda work, the Ministry, who recognised the value of 
Women’s Institutes to the rural life of the country, decided 
that it would be well to secure a high standard of work among 
those responsible for the further development of the movement. 
Treasury sanction was, therefore, obtained to form two schools 
of instruction for Women’s Institute organisers, which should 
be held, if possible, at ‘‘ University ’’ centres and last for at 
least a fortnight. By this arrangement, Organisers are given 
an opportunity of meeting the leading men and women at the 
Universities and of learning from them. Short as the sessions 
must be, such schools will undoubtedly quicken interest in the 
subjects discussed, while the lecturers will be able directly to 
encourage and suggest further lines of study. 

Of the organisers employed by the National Federation of 
Women’s Institutes, a small number are paid, full-time 
officers, who explain Women’s Institute work in the villages, 
organise new Institutes, and perform much valuable after-care 
work. In addition to paid organisers, a considerable number 
of women who have knowledge of Women’s Institute 
principles and methods and who can give a certain portion of 
their time to develop the movement in their own counties, 
have been appointed voluntary organisers to the Federation. 
From both these classes, 40 students have been selected for 
the Ministry’s Schools of Instruction. The first School opened 
on 20th September and closes on 2nd October, at Oxford, 
where Professor Somerville and Mr. Ashby of the School of 
Rural Economy gave every facility, both as regards lecturers 
and accommodation. The second school will be open at the - 
University College of Wales, Aberystwyth, from 18th to 30th 
October. Principal Davies and his staff are taking active 
interest and are giving generous assistance in the school. 


Schools for 
Women’s Institute 
Organisers. 
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The main subjects dealt with in these schools are connected, 
in the first place, with agriculture, in its historical and more 
general aspects; and, in the second place, with the facts and 
possibilities of local government, so that village women may 
understand more of what is really available for the hfe of the 
community through the county, district and parish councils. 
Other important subjects are village recreations, home-making 
and hygiene, and the principles and methods of voluntary 
organisation, with special reference to Women’s Institutes. 
Thanks to the response given by the authorities at both Oxford 
and Aberystwyth, some of the best University lecturers have 
been secured—Mr. Ashby, Mr. C. S. Orwin and Mr. C. G. T. 
Morison at Oxford, and Professor E. A. Lewis, Mr. J. Morgan 
Rees, Mr. Sidney Herbert, Dr. R. O. Morris, Mr. Bryner 
Jones and Professor Abel Jones at Abervstwyth. In addition, 
Dr. Walford Davies is giving a lecture at the Aberystwyth 
School on “‘ Music in the Villages ’’; while at Oxford the 
students will have the advantage of hearing Mr. Cecil Sharp 
on “The Purpose of Art,’ and Miss Avice Trench on 
*“ Home-making and MHvgiene.’’ The Ministry is also 
fortunate in having secured the services of Miss Grace Hadow, 
Vice-Chairman of the National Federation, to arrange lectures 
at both schools on ‘‘ Voluntary Organisation,’’ and especially 
the organisation of the Women’s Institute movement itself. 

The lectures—never more than two each day—will be 
followed by an hour’s open discussion. 

A number of outside events have been planned... These 
include visits to the University Farm at Oxford and the new 
Plant Breeding Station at Abervstwyth, as well as functions of 
a more social character to places of interest in the University 
and neighbourhood. 

At Aberystwyth, the students will have the opportunity of 
attending Dr. Walford Davies’s annual musical festival and 
his Thursday evening concerts at the University. Dr. Lund, 
of the Department of Agriculture, Washington, will give a 
demonstration at Oxford on the American way of preserving 
food in the home, and will speak on agricultural extension 
work in the United States at an open meeting. The Council 
of Barnett House, Oxford, is placing the library of that Society 
at the disposal of the students, and a list of books and 
pamphlets dealing with rural questions will be available. 

Arrangements have been made for the organisers attending 
both schools to lodge in one house, and not the least valtie 
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of the schools will be the opportunity thus afforded for those 
attending the different lectures to meet together in a friendly 
manner and discuss the subjects of the lectures and the future 
of the movement. 

Shorthand notes of lectures and discussions will be taken, 
from which a report will be made, and will doubtless prove 
of great interest and value to all workers in the Women’s 
Institute movement as well as to others interested in the 
improvement of rural life. 


* * * * * * 


Many acres of orchard land in Kngland and Wales have 
fallen into a deplorable state of decay. ‘The causes of unprofit- 
ableness are many. Some are beyond 

Renovation of ; 
do vieéted Gunes dg, remedy, but others are preventable, and 

8 fruit-grow ld be serving their own 

ruit-growers wou g 

interests as well as the interests of the country if they made a 
serious attempt to bring neglected orchards back to productive- 
ness; but the work must be undertaken with judgment. It 
is not commercially sound to restore plantations and orchards 
which have become unprofitable owing to extreme old age, 
stunted growth, or severe damage caused by live stock, careless 
staking, or grease-banding without paper. On the other hand, 
many dilapidated plantations and orchards may be restored to 
fruitfulness if their unsatisfactory state is due to lack of 
pruning, proper cultivation, or neglect to control insect and 
fungus pests. Even if the trees are unsuited to the locality, 
or bear fruit of poor market quality, much may be done, and 
done speedily, by judicious top-grafting. The results of 
renovation may become apparent even so early as the year 
following the first application of remedial measures, but as a& 
general rule careful treatment is requried for several seasons 
before badlv neglected or otherwise unfruitful trees are brought 
back to full bearing. : 

Renovation falls into two sets of operations. These are:— 

(1) Thinning overcrowded plantations by judicious 
pruning, top-grafting, manuring and general cultivation. 

(2) Cleaning the trees and controlling insect and fungus 
pests by winter washing and summer spraying. 

To remedy overcrowding, alternate trees should first be ** cut- 
in’’ hard each year, and, later, after several seasons have 
elapsed, ‘‘ grubbed up ’’ to give the permanent trees sufficient 
room for growth. Plantations and orchards which have 
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become badly overcrowded should receive very drastic treat- 
ment. Nothing less than the removal of alternate trees will 
be of permanent value. Many orchards and plantations have 
lapsed owing to the entire neglect of winter pruning. ‘here 
is a great tendency to treat ‘* Standards,’ in particular, as. 
ordinary shade trees, and to assume that they are quite capable 
of looking after themselves. ‘* Standards’’ and “ Haif- 
Standards,’ it is true, cannot pe dwarfed or forced in the same 
way as cordon and bush trees, and in these cases, therefore, 
spur-pruning is unsuitable. ‘The proper method is to adopt 
the simple system of thinning the heads. This is done by 
removing all crossing branches and strong growths arising 
from the centre of the tree and shortening those branches. 
which tend to become spindly and unable to bear a heavy crop 
without breaking. ‘The head then remains well balanced. ‘It 
can be eifectively sprayed, while sunlight and air can penetrate 
to all parts, so that the fruit colours and the wood ripens satis- 
factorily. ‘The heads of trees that have not been winter-pruned 
for several years are usually mere thickets, and, therefore, 
contain practically no fruiting wood except on the outside. 
Apples which have been thus neglected should be top-grafted 
with a strong growing variety, but pears, plums, cherries and 
apples not badly overcrowded should be very carefully thinned, 
the operation extending over several years, so that there will 
be no risk of killing the tree by a very severe check. 

Insufficient manuring is a common cause of unfruitfulness, 
and is most difficuit to remedy. It occurs very frequently in 
grass orchards. Poverty-stricken trees are easily recognised by 
their light-vellow leaves, small annual growth, and the 
“unkind ’’ hide-bound appearance of bark, trunk and branches. 
While grass may in certain cases impair the health of young 
trees, it will serve, in the case of older plantations on strong land, 
tocheck excessive growth, and will promote heavy fruiting. Grass 
should always be kept closely grazed, especially with sheep fed 
on meal, and a dressing of basic slag at the rate of 5-10 ewt. 
per acre will give good results on heavy soils. This should be 
applied every four or five years. Ground lime also has a good 
effect. ‘Special attention must be paid to the winter washing of 
fruit trees. Caustic washes are most satisfactory for trees in a 
thoroughly bad condition. Lime sulphur washes may be used 
between November and February, and lime washes, applied 
usually in early spring, just before the buds break, are effective 


in destroying insect pests. 
* * * * * * 
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THe Seeds Act, 1920, received Royal Assent on the 16th 

August, but does not come into operation until the 1st August, 

The Seeds Act, 1921. The object of delaying the date on 

1920 which the Act comes into force is to allow 

the Seed Trade ample time to study the 

regulations which will in future govern the sale of seeds in this 
country. 

The passing of this Act makes permanent one of the farthest- 
reaching minor reforms in the interests of good agriculture—that 
effected by the Testing of Seeds Order, a measure passed under 
the Defence of the Realm Regulations. The Testing of Seeds 
Order, 1917, which came into operation on the Ist January, 1918, 
brought the United Kingdom into line with the Continent, 
America and the Colonies, where for a number of years various 
regulations have been in force for the purpose of preventing the 
sale of seeds of low vitality and seeds containing a dangerous 
proportion of injurious weeds. In 1816 regulations were in force 
in Switzerland which enabled Government Inspectors to enter 
any seed shop or warehouse for the purpose of examining the 
seeds offered for sale. Cases of fraud were suitably dealt with. 
In 1871, E. Miiller Holst initiated a system of control of seeds 
in Denmark and founded his seed testing office.* Then followed 
the setting up of various methods of seed control in Holland, 
Hungary, Germany, the United States of America and a number 
of the British colonies. The first official Seed Testing Station 
in the United Kingdom was established in Ireland in 1900; and 
by the passing of the Weeds and Agricultural Seeds Act, which 
applied to Ireland only, at a later date (1909) the Irish Depart- 
ment was given a certain measure of control over the sale of 
seeds. Early in 1914 the Board of Agriculture for Scotland 
established a seed testing station, but no legislative control of 
seeds was attempted. 

The main object of the Testing of Seeds Order was to protect 
the farmer against the danger of unknowingly purchasing and 
sowing seeds of low vitality and contaminated with noxious weed 
seeds. No attempt was made to force the farmer to use seed of 
a better quality than that which he was ready to buy: the aim 
was to compel the seller to disclose certain essential facts so that 
the purchaser could judge the value of the seed with a fair degree 
of accuracy. 

The original Order was replaced on the 1st July, 1918, by the 
Testing of Seeds Order, 1918,+ which widened = scope of the 


* See this Journal, July, 1920, p. 367. 
+ See this Journal, July, 1918, p. 477. 
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first Order and made it applicable to all the principal kinds of 
cereals, grasses, clovers, roots and vegetable seeds. It requires 
that a declaration as to the percentageof germination and purity, 
presence of injurious weeds and other specified particulars, shall 
be made in writing to the purchaser at or before the time of sale 
or delivery of the seed. 

This Order will remain in force during the forthcoming 
(1920-21) season and until the Act comes into operation on the 
Ist August next. 

The main provisions of the new Act are as follows :— 

1. The Minister of Agriculture is empowered to make regula- 
tions for carrying the Act into effect, scheduling the kinds 
of seeds to which the Act shall apply, laying down the 
manner in which samples are to be taken and dealt with, 
and any matter under the Act which is to be prescribed. 

In dealing with an article which is subject to the changing 
‘conditions of season and method of handling, as in the case oi 
seeds, any attempt to incorporate in the Act complete details of 
the control to be exercised would greatly hinder efficient adminis- 
tration. It is clearly desirable, therefore, that regulations should 
be issued from time to time to keep the requirements in touch 
with new conditions. 

The Act provides that the Minister shall consult with ‘‘ repre- 
sentatives of the interests concerned ’’ before making regulations, 
and every regulation must be laid before each House of Parlia- 
ment in the usual manner. : 

The first set of Regulations is now under consideration, and 
will be issued as soon as possible. 

2. In the case of a sale of any seeds to which the Act applies 
and of any seed potatoes the seller must, at or before the 
time of sale or delivery, make a statement to the pur- 
chaser containing the prescribed particulars as to the 
variety, purity and germination in the case of seeds, and 
as to class, variety, size and dressing in the case of seed 
potatoes. 

The particulars which it is proposed shall be given in the 
case of a sale of seed potatoes are similar to those required 
under the Seed Potatoes Order, 1918.* Seed potatoes are not 
‘covered by the Testing of Seeds Order. Other seeds, such as 
forest tree seeds and fibre flax seed, not included under the 
Testing of Seeds Order, will be scheduled under the Act. 


* See this’ Journal, January, 1919, p. 1235. 
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3. Seeds and seed potatoes exposed for sale must have a. 
statement containing the prescribed particulars “‘ dis- 
played conspicuously or in close proximity to the seeds. 
or potatoes.’ 

4. In the case of seeds, other than garden seeds, the test for 
the purpose of ascertaining the particulars to be declared 
by the seller must be carried out at an Official Seed 
Testing Station or at a private testing station which has 
been licensed by the Minister of Agriculture for this. 
purpose. 

(Particulars as to the conditions under which a private 

station may be licensed will be issued at a later date. ) 

5. The test must have been carried out not earlier than the 

* Ist August immediately preceding the date of sale, except 
in the case of seeds sold or exposed for sale during the 
month of August or September, when the test must. 
have been made not earlier than the 1st August in the. 
previous year. 

6. The sale or sowing of seed containing above a prescribed 
percentage of injurious weed seeds is prohibited. 

7. Authorised Inspectors of the Ministry may enter any pre- 
mises where seeds or seed potatoes are sold or stored and 
take samples for the purpose of having check tests. 
carried out at the Official Seed Testing Station. 

8. A copy of the certificate of the result of the official check 
test will, in any proceedings against the owner of the 
seeds, be conclusive evidence of the facts therein stated. 

9. The Act does not apply to a sale of seeds under the follow-- 
ing conditions :— 

(a) When sold to a person “‘ purporting to purchase: 
seeds with a view to cleaning them before they 
are sold or exposed for sale.’’ 

(b) When the purchaser gives the seller “* an under-. 
taking in writing that before selling or exposing’ 
the seeds for sale he will test or cause them to 
be tested.’’ 

This exemption is made to cover a sale of seeds. 
through a “ string ’’ of merchants. It enables. 
such seed to be passed from merchant to merchant. 
without the necessity of a fresh test and fresh 
declaration being made in each case. 

(c) When sold for delivery outside the United King-- 
dom, and 
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(d) When sold for some purpose other than for 
planting or sowing. 

10. A purchaser of any seeds who desires a test to be made 
for the purposes of civil proceedings must within 10 
days of delivery take a sample and divide it into two 
portions; one part to be sent to the Official Seed ‘Testing 
Station for testing, and the other part to be delivered or 
tendered to the seller. 

11. The Act also sets forth the penalties for failing to comply 
with the requirements laid down or for tampering with 
samples, but the prosecutions can be instituted only by 
the Minister. 

12. The Act provides that separate official seed testing 
stations may be established for England and Wales, 
Scotland and Ireland, respectively, but it is permitted 
that there should be a central Testing Station for the 
whole of the United Kingdom or for any two parts. 

13. The Act applies to Scotland and Ireland as well as to 
England and Wales, with the exception that the internal 
seed trade of Ireland will continue to be regulated under 
the Weeds and Agricultural Seeds (Ireland) Act, 1909. 


* * * * * * 


Mucu has been said of the material benefit which farmers have 
derived from the rise in prices of all agricultural produce 
during and since the war period, and it 
cannot be denied that the agricultural 
interest has enjoyed a ineusure of comparative prosperity. It 
must, however, be remembered that there are two sides to 
every account, that while in the early days of the War the 
farmer's lot was very substantially eased, over the whole period 
the rise in the value of produce has been accompanied by a 
marked rise in the cost of materials such as fertilisers, feeding 
stuffs, seeds and agricultural implements, while at the same 
time the current rates of wages constantly increased and by 
the end of 1919 had more than doubled. These facts are 
lucidly set out in the Report on Prices and Supplies just issued 
by the Ministry.* 

It is pointed out that a comparison of the movement in the 
money values of these different types of receipts and expendi- 


Agricultural Prices. 


* Agricultural Statistics, 1919, Vol. LIV., Part III. Prices and Supplies of 
Corn, Live Stock and other Agricultural Produce in England and Wales, and 
Summaries of Colonial and Foreign Agricultural Statistics. Cmd. 902,1920. 6d. 
net. Obtainable from H.M. Stationery Office, Kingsway, London, W.C.2. 
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ture will not afford any true estimate of the extent to which 
the increased returns have been counterbalanced by the addi- 
tional outlay on cost of production. A rough comparison, 
however, is of interest as showing how, in common with other 
industries, the increased returns from sales of produce have 
been accompanied by higher costs of production. In making 
such a comparison the average prices of the three years 1911— 
1913 have been taken as a fair basis for the pre-war period. 
On that basis a table of percentages has been drawn up to 
illustrate the changes in the war period as compared with the 
years 1911—1918 for each of the main products sold by farmers. 
In all cases the price of an average quality has been selected. 

From these calculations it appears that the price for cattle, 
which in 1914 showed an increase of 6 per cent., rose in a 
gradually ascending scale to 132 per cent. in 1919. Milk rose 
from 3 to 200 per cent., sheep from 13 to 130, pigs from 6 to 
176, wheat from 7 to 123, wool from 9 to 208, butter from 1 to 
115, oats from 5 to 164, cheese from 4 to 169, beans and peas 
from § to 219,and vegetables from 8 to 157. Hay, which in 1914 
showed a decrease of 23 per cent., increased in 1915 to + 6 per 
cent. and in 1919 to + 157. Barley, which decreased 4 per 
cent. in 1914, had risen in 1919 to + 167. In 1914 potatoes 
dropped 15 per cent., but immediately recovered, standing 
finally at 185 per cent. above the pre-war average. Poultry 
and eggs dropped 2 per cent. in 1914, but at the end of the 
period in question had risen to + 159 per cent. Fruit, which 
in the first two years of the War showed decreases of 16 and 
5 per cent. respectively, rose in 1916 to + 38 and in 1919 to 
+ 218. Hops in the first four years were respectively 54, 32, 
19 and 9 per cent. below the 1911-13 average. In 1918 the 
increase had mounted to 93, and in 1919 to 113, per cent. above 
the pre-war average. 

On a general view, measuring the change by an index 
number which takes into account not only the actual alterations 
in price but the relative importance of the various products 
in contributing to the farmers’ exchequer, the percentage 
increase for the years 1914—1919 as compared with 1911— 
1918 shows the following progression per annum:—l, 27, 
60, 101, 182, 158. This means that in 1914 there was practi- 
cally no change, while in 1915 the increase amounted only to 
27 per cent.; in each of the three following years prices rose 
very sharply by 30 to 40 per cent. of the pre-war average, and 
in the year of the Armistice they stood at 132 per cent. above 
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the pre-war level. In 1919 the upward movement continued, 
but the rate of increase was somewhat checked. 

Turning to the other side of the account, the prices of farm 
requisites, we find the following changes. Milling offals in 
1914 rose 3 per cent., and in 1919 stood at 130 per cent. above 
the level in 1911-13; barley meal and maize meal advanced 
from an increase of 5 to one of 191 per cent. Linseed and cotton 
seed cakes, which dropped by 5 per cent. in 1914, immediately 
thereafter recovered and finally stood at 186 per cent. over the 
pre-war average. Maize, with an initial rise of 2, finally touched 
147 per cent. Brewers’ grains, after a drop of 9 in 1914, 
reached in 1919 a price 173 per cent. above that of 1911-13. 
Sulphate of ammonia, having dropped 13 and 5 in the first 
two years, rose to + 19 per cent. in 1916 and in 1919 stood 
at + 18 per cent. Nitrate of soda, after a fall of 4 per cent. 
in the first year, went as high as + 156 per cent. in 1918 and 
in 1919 was marked at 114 per cent. above the 1911-13 
average. Basic slag, showing no change in 1914, rose at 
length to 110, and superphosphate advanced from 3 to 165 per 
cent. over pre-war rates. It 1s shown that whereas the average 
cost of the principal artificial manures, excluding hme, was 
in 1911-12 £3 19s. per ton, in 1918-19 it rose to £6 18s. 9d., 
and in 1919-20 to £8 14s. 6d. per ton—an increase of 121 per 
cent. as compared with 1911-12. Seeds and machinery also 
show a very considerable increase in price, although it is diffi- 
cult to estimate with any accuracy as the quantities purchased, 
are not known. 

The farmer’s problem was complicated by the marked 
advance in wages, and it is calculated that the average increase 
by the end of 1919 was to be measured by a figure between 
130 and 140 per cent. as compared with pre-war rates. To 
sum up, the general rise in the price of farm produce sold was 
about 158 per cent.; feeding stuffs increased by 184, fertilisers 
by 121, seeds by 140, and machinery and implements probably 
by 94 per cent., while the cash wages advanced to the figure 
already stated—130 to 140 per cent. above pre-war rates. It 
is manifest that the better prices which the farmer obtains are 
to a very large extent set off by the increased cost of what he 
has to buy. 


* * * * * * 
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THE improvement of moorland pasture formed the main 
subject of a lecture given by Professor D. A. Gilchrist, of 
Armstrong College, Newcastle-on-Tyne, to 
farmers at Skipton on 6th September, 
under the auspices of the Ministry’s 
grassland campaign. 

The mountain and heath land in England and Wales used 
for grazing extends, it was pointed out, to over four million 
acres, and while a large proportion of this area is not capable 
of improvement (especially such as is bare rock or poor peat), 
considerable patches of better moorland pasture are to be found 
which are better eaten off by grazing stock, and which usually 
contain small clovers and other leguminous plants in their 
herbage. Much of our present moorland was under cultiva- 
tion many years ago, and such areas, together with the better 
areas of virgin moorland, are those on which improvement is 
likely to be possible. 

Ezamples of Improvement by the Use of Basic Slag.— 
Professor Gilchrist took as examples two moorland farms in 
the Hexham district. The first farm is about 750 feet above 
sea level, is 360 acres in area, and consists half of virgin moor 
and half of moor formerly under cultivation. Excellent 
meadow hay is now grown on this farm as the result of suit- 
able dressings of basic slag and dung; and marked improvement 
has been obtained on virgin moor within two years by the 
application of 10 cwt. per acre of high grade basic slag. The 
difference between slagged and unslagged moor is very 
striking. 

The second moorland farm is at an altitude of nearly 1,000 
feet, and is 1,130 acres in area. Sandstones of the Millstone 
Grit are the main underlying rocks, and the lower land of the 
farm lies chiefly on Boulder Clay, with occasional smaller areas 
of Glacial Sands. Much of the land has moorish peat on the 
first few inches of the surface. On this farm, where clover 
’ and*other leguminous plants exist, basic slag has largely 
developed such herbage, and consequently the grass herbage as 
well. One enclosed area has received two dressings of basic 
slag in the past ten years, and has now excellent grass and 
clover herbage, while, immediately beyond the wall of the 
enclosure, the moor is of a poor character, producing little 
but heather and similar plants. On the unenclosed moorland 
basic slag has improved quite large areas, which are well 
distributed in order to encourage the grazing stock to keep 


The Improvement 
of 
Moorland Pasture. 


1920. ] Tue IMPROVEMENT OF MooRLAND PASTURE. 611 


moving over the moor; special attention is given to this prac- 
tice, as.it results in the whole moor being better grazed and 
consequently improved. 

The following plan of management is to be adopted on the 
latter farm :— 

(1) About 50 acres mown annually for hay will receive, 
if possible, a dressing of 10 tons of dung per acre every 
fourth vear, with about 7 cwt. per acre of high grade basic 
slag (or the equivalent quantity of lower grade) every 
fourth year. Such combination of slag and dung for 
meadow land has been most successful at Cockle Park, 
and it is certain to be so on moorland farms. ‘The quan- 
tity of hay should be increased, the nutritive value 
improved, and the autumn and winter grazing should be 
of a much more valuable character. 

(2) About 7 cwt. per acre of high grade basic slag (or 
the equivalent of low grade) will be applied every fourth 
year on all the enclosed pasture land on this farm (except 
the poorer and more mossy pasture). 

Grazing with both Cattle and Sheep.—Sheep reject herbage 
of a benty character and graze only the fine bottom herbage, 
which they bite very closely, so that pasture grazed with sheep 
alone becomes rough and benty. Cattle graze more evenly 
and not so closely, and their heavier treading is also a great 
advantage. At Cockle Park pastures treated similarly in other 
respects produced live weight gains of 200 lb. per acre per 
annum when grazed with a mixed stock of cattle and sheep, 
and only about 100 lb. when grazed with sheep alone. 

Grazing by cattle is further beneficial in that it does much 
to prevent the accumulation of dead and matted organic matter 
on the surface. Such matter makes improvement especially 
difficult on much moorland, because basic slag in such cases 
has no chance to penetrate to the soil underneath. 

It is therefore of great importance that more cattle should 
be kept on moorland farms. 

High Grade Basic Slag and Mineral Phosphates for Moor- 
land.—The difficulty of access to moorland increases the cost 
of conveying manures for application, so that the highest grade 
manures obtainable should be used. Professor Gilchrist made 
a strong plea for the reservation of a certain proportion of our 
highest grades of basic slag for moorland improvement. He 
also referred to the phosphatic deposits of the Island of Nauru, 
surrendered by Germany, which are said to be capable of pro- 
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viding 80 to 100 million tons of high grade phosphate rock in 
all, and an annual supply of 400,000 tons. Ground phosphates 
have given most satisfactory results in the improvement of 
pasture, and should trials of Nauru phosphate prove a success 
a phosphatic manure will be available at least 50 per cent. richer 
in phosphates than our highest grade basic slag, and of the 
greatest value for the improvement of moorland. 


= = = = = * 


Tue following notes on the winter feeding of poultry have been 
contributed by the Harper Adams Agricultural College, 
Winter Feeding etepeel ee ‘ 

ot Poultry. The present scarcity of foodstuffs makes 
proper and adequate feeding difficult. Good 
feeding corn is practically non-existent, and the mixtures 
available are not only high in price but very inferior in quality, 
and if it is at all possible are better avoided. There is a certain 
quantity of maize available. Crushed oats can also be pro- 
cured, but many of the samples contain an undue percentage 
of Black Tartarian. Good sharps are difficult to obtain at an 
economical price, although where procurable they represent 
better value for money than do the poorer qualities. 

Breeding Stock.—Such birds should now be fed with a view 
to getting them safely through the moult and in a hard condition 
for the breeding pens in two months’ time. Where the moult 
has not started they should be put on a low non-forcing diet, so 
that they may be thrown into a moult as soon as possible. All soft 
food should be discontinued and corn only fed until the moult 
starts. Afterwards the birds should be fed liberally in order to 
build up their strength rapidly in readiness for the possible bad 
weather that may soon set in. 

Young Stock.—Liberal feeding will be well repaid. Secalded 
fish meal and bran, dried off with crushed oats and sharps with 
enough milk (whole or skimmed) to make the mass crumply 
moist will be the most economical soft feed. Wheat, clipped oats 
and kibbled maize in the proportion of 2: 2: 1 makes an expen- 
sive but satisfactory corn feed. Smutted wheat should be avoided, 
as it will cause the birds to scour. Vegetables, either cooked or 
raw, should be fed with the soft food. Not only are they essential 
to the health of the birds, but they will bulk the food very 
cheaply and reduce the cost per head. A dusting of charcoal in 
the soft food is decidedly beneficial. 

Birds in Laying Houses.—Corn scattered in litter the first 
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thing in the morning and last thing at night gives excellent 
results. The quantity should be 2 oz. per bird in the morning 
and 11 oz. per bird at night. A suitable mixture would be 
wheat, oats and kibbled maize in the proportion of 2: 2:1. Soft 
feed should be given at mid-day, to include plenty of vegetables, 
cooked or raw; bran 1 part; fish meal 2 parts; crushed oats 4 
parts; and sharps 8 parts. Soft food should be mixed the 
previous evening. Grit and shell should be continuously before 
all birds; the average consumption by a bird in full lay is 83 lb. 
per annum. 

Surplus Cockerels—The aim with surplus cockerels should 
be to get the birds as heavy as possible. although unless a 
** killing ’’ trade exists it is questionable whether they will repay 
much trouble and expense. As soon as they reach a marketable 
size they should be penned and fed for three weeks with a view 
to putting on flesh. Eaual quantities of crushed oats, barley 
meal and cooked potatoes may be fed, mixed with sour skimmed 
milk. This represents a cheap mixture to finish off the birds 
where no special fattening facilities exist. 

A small quantity of greaves, up to 
sradually introduced into the mixture. 

The cockerels should be starved for 24 hours after penning, 
and sold at the end of three weeks, as after that time the birds 
rapidly lose condition. 


ee) 
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Hatcutinc operations have at this time of the year for the 
most part ceased, and the young stock reached a stage 
requiring less frequent attention. The 
detection of the sexes among the March and 
April hatched chickens that will provide the 
pullets for the production of eggs during the winter months is 
by now within the powers of any novice, and the numbers for 
which provision has to be made can be easily ascertained. Avery 
important point to remember is that no more birds than can be 
properly accommodated should be retained. It is far more 
economical to sell off some of the pullets than to overcrowd the 
houses or pens. Surplus pullets command a ready sale at good 
prices, and if reared in adequate space will improve greatly in 
quality. 

Except for small flocks enjoying a good range and a sheltered 
position, the birds should have a covered shelter in addition to 
the roost house. The extra expense entailed is well repaid, pro- 
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vided management in other directions is satisfactory. Houses 
and shelters could be repaired, cleansed and disinfected before 
the birds are placed in their winter quarters, and if still on range 
or on the chicken-rearing ground, they should be settled in these 
quarters by the end of September ; indeed, the early part of that 
month is generally the most suitable time. The fowls become 
accustomed to the new conditions, and run less risk of being 
upset by a change made after they have begun to lay. 

The birds should always be gently treated. Careful 
handling, quiet movement in tending, and avoidance of any 
usage that will frighten them should always be the aim of the 
attendant. 

During bad weather, the proper exercise and occupation of 
birds under shelter is promoted by throwing grain among the 
dry litter on the floor of the shed. If no shelter be available 
and the birds have the benefit of a wider range, rough litter 
should be placed on one spot in the open with the same object 
in view, and grain thrown into it to encourage scratching. This 
is to be recommended, inasmuch as birds, even upon wide 
range during the winter months, frequently find little induce- 
ment in the shape of insect life or any natural food to tempt 
them far from their house, and, failing occupation, they return 
to the roost and mope on the perches. In this connection, it is 
necessary to call attention to a frequent mistake of the novice 
who, in his eagerness to keep the birds busy, over-does the exer- 
cise by hiding too effectively the grain or burying it in material 
too heavy to be turned over easily. 

The question of food is particularly important. There is little 
risk of over-feeding where the diet is properly chosen. If the 
bird is so placed that no facilities exist for obtaining supplies 
from natural sources, greater skill is called for, but in any case 
Nature’s supplies in the winter months are too scanty to provide 
material for egg production. This must be made good by extra 
attention to feeding. | | 

Poultry keepers in the past looked upon grain and the products 
of grain as of the first, and sometimes of the only, importance. 
This question is now better understood, and the use of animal 
matter, meat or fish offals, blood, or meals prepared from these, 
is now known to be a necessity for winter egg production where 
insect life is absent. Vegetable food is of equal importance, and 
frequently part of the money which is spent upon srain would 
he far better invested in green food. Any kind of vegetable is 
valuable; turnips, swedes or occasional mangolds will answer in 
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the absence of green stuff. Grain, meal, animal and vegetable 
food must all be included in the diet of the pullet. that is expected 
to produce winter eggs, but to secure production upon an eco- 
nomic basis, a due proportion of each, and the use of material 
which is not fit for human consumption, is required. House 
scraps afford most valuable food. 

It is generally better to provide three sufficient meals a day 
than to surfeit the birds at any one meal. In the natural state’ 
fowls are intermittent feeders and will keep in a more healthy 
condition if fed in small quantities at short intervals. Where 
constant attention cannot be given, “‘ dry mash ’’ is particularly 
valuable. Airy, light quarters are a great factor in developing 
the production of winter eggs, while cleanliness of the houses 
and of the birds themselves is an essential condition. 

Poultry-keepers should be warned not to ‘* coddle ’’ their birds. 
No harm will be taken by poultry let out in the open in any 
weather so long as they have broken fast before release, and 
have dry and sheltered quarters to which they can return. Birds 
shut up on bad days and only liberated under congenial condi- 
‘tions will fret, with consequent loss to their productive powers. 
Allowed out in any weather, poultrv make full use of the shelter 
provided if it is sufficiently light and comfortable to attract them. 


a * * * * * 


THis year, owing to the late season, labour troubles, the laying 
crops and consequent difficulty in harvesting, a larger amount 
of grain than usual has been left on the 
sround where the corn is cut. This will 
not be lost if poultry be placed on the fields 
-after the corn has been carted. On many farms carrying a head 
-of 200 to 800 fowls and a proper equipment of portable houses, 
the fowls are on the stubbles for six or eight weeks after harvest. 
It is customary to move them from one field to another. During 
their stay on the stubble no food is supplied, and the 
fresh ground and ample natural nourishment stimulate layers to 
renewed activity. Under such treatment the young stock 
make rapid progress, and the cost of a house may very 
speedily be repaid. More farmers might well take advantage of 
opportunities afforded in this direction. In every district some 
arrangement for placing fowls on the stubble should be possible 
between the farmer and neighbouring poultry keepers. 

It is unfortunate that in districts where the depredations of 
vfoxes render the stubbling of poultry an impossibility, only, 
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large flocks of turkeys or geese can be utilised. In such cases 
an attendant can be put in charge during the day and the flock 
driven home each evening. 

Care should be taken not to overcrowd fowls in the houses, 
as the health of the birds suffers considerably from confinement 
all night long in the stuffy atmosphere, with a consequent loss 
in ege production. 

The purchase of houses at the present high price is not always 
advisable, but in many instances a little time and ingenuity 
will previde what is necessary at very moderate expense. Rough 
erections in the corner of a field wii afford all the shelter that 
is required by a fowl at tnis time of the year. To the right angle 
formed by two banks of earth a third bank of turves can be 
added, and a few sheets of iron, an old cart cloth, or similar 
covering used as a roof. Tio make the shelter proof against foxes 
or dogs, six-foot netting can be used to surround the con- 
struction. If repaired annually, such a shelter could be utilised 
for a number of years. 

A very useful temporary fowl-shelter can be erected by driving 
a few stout posts into the ground and nailing to these a light 
frame, over which netting should be stretched. Bracken, straw 
or any other suitable material should be spread over the netting 
and a second layer of netting placed over the top. After use the 
straw can be removed and utilised in the yard, but the frame 
may be left standing ready for another year. Simple arrange- 
ments of this description should be so placed that the birds have 
access to several fields. In this way any special field not avail- 
able for the poultry to run could be shut off with a roll or two 
of 8-ft. netting along the hedges. Less difficulty in stubbling 
fowls would then be experienced. 

Quite apart from the use to which grain, otherwise lost, would 
be put, much is to be said for the benefit the land will derive 
from occupation by poultry. The manure is of great value, and 
the birds are very useful in keeping down insect pests, particularly 
the wireworm. 

It is often objected that if the birds are in fields distant from 
the dwelling house attendance is difficult. There is also the risk 
from thieves, both human and four-footed, but when such risk 
is not serious the disadvantages are quite outweighed by the 
benefits received. In some instances it may not be necessary 
to close the trap doors at night. Not only is trouble thereby 
saved but it is an advantage to the birds to be out at daylight, 
and in some cases if necessary they may even be left 
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unattended for a day or two provided with sufficient water. 
Eges would then be collected only every other day, but a visit 
is to be preferred. 

Not infrequently it may be possible, by arranging with an 
employee who passes to and from his work, to close the houses 
at night and liberate the birds in the morning, or a schoolboy 
may be enlisted for this duty. If the flock is large and the 
weather hot, to obtain an adequate supply of water is some- 
times a problem. Where the houses are portable a good 
method is to have a water cart and to move houses and cart 
together from field to field as the grain is cleared up. 

Cleaning must not be neglected, and careful watch should 
be kept to ascertain that the birds are gleaning sufficient food. 
Their ‘‘ crops ’’ shouid be felt periodically at night. In pre- 
war days it was not uncommon for a poultry keeper to pay a 
farmer from 3d. to 6d. per head for the privilege of placing his 
birds on the stubble, or, alternatively, in return for the use of 
the stubble, the farmer might be granted permission to use the 
poultry keeper’s meadow for grazing sheep during auutmn and 
winter. 


* * * * * * 


From the Rates Advisory Committee’s Part II Report of 
30th July, 1920, containing the revised railway rates, tolls 
and charges, the following information has 
been compiled as a guide to agricul- 
turists,andit is hoped that it will lessen the 
difficulties that must inevitably follow a 
change in the system of charges which custom has made 
familiar. Broadly speaking, all the modifications and excep- 
tions in favour of agriculture, incorporated in the revision 
which became operative on 15th January last, have been with- 
drawn as from Ist September, and agricultural material will 
be charged on a basis similar to that for other commercial 
commodities. There is, however, one notable exception to 
this general withdrawal of previous concessions, namely, for 
manure in bulk, packed manure, basic slag and hme conveyed 
by merchandise train in minimum loads of two tons for use as 
agricultural manure in the United Kingdom. For this traffic, 
the rates charged will be those in operation on the 14th — 
January, 1920, with an addition of 50 per cent. 

The following additions have been made in the rates for 
various commodities in which the farmer is interested :— 

150 per cent. increase on parts of machines and other 
small parcels weighing 3 cwt. and under, when conveyed 
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by merchandise train. If conveyed by passenger train, 
the increase is 75 per cent. 

The under-mentioned are subject to an increase of 100 per 
cent. plus a flat rate addition per truck, part truck or ton, 
with a maximum addition of 4s. per ton in the case of class A 
traffic. Details will be given on application to the railway 
authorities :— 

Live stock, at truck rates or at head rates; grain and 
cake for cattle feeding; vegetables, including potatoes;. 
agricultural machinery, other than parts already specified; 
returned empties, whether by passenger or goods train; 
basic slag; coprolites and rock phosphate—ground or 
unground; and pyrites, burnt or unburnt. 

An increase of 75 per cent. is made in the case of:— 

Milk and perishable merchandise, conveyed by passenger 
train. 

Fifty per cent. increase with flat rate additions is added in 
the case of:— 

Chalk, kelp, lime, limestone ground, manure, compost 
of manure, fish, gvpsum, mucilage, sud cake, sugar scum, 
animal offals. fish offals, potash manures, salt, sea-sand, 
sodium sulphate, soot, spent hops, and certain refuse- 
intended for manure. 

At the same time, it is important to note that what is 
described as packed manure, together with basic slag and lime, 
conveved by merchandise train for use as agricultural manure 
in the United Kingdom, enjoys a special concession. For this 
traffic the rates will be 50 per cent. above those in operation: 
on 14th January, 1920, plus the flat rates, and are irrespective: 
of distance. One important feature in this connection must 
not be overlooked. In order to take advantage of the con- 
cession, the fertilisers must be dispatched in loads of not less 
than 2 tons, and it is hoped that, where possible, full loads of 
4 to 5 tons will be consigned. These ‘‘ packed ’’ manures are: 
as follows :— | : 

Nitrate and sulphate of ammonia, artificial manure, 
basic slag, blood or bones, calcium cyanamide, carbonate: 
of lime, coconut refuse, flue-dust from blast furnaces. 
and cement works; guano, kainit, leather shavings, 
nitrate and superphosphate of lime, nitrate of soda, 
sulphate of potash, shoddy dust, carbonised or not 
carbonised; shoddy manure, and willowers’ waste refuse. 

As the modified percentage additions apply only to fertilisers. 
intended for agricultural. purposes in the United Kingdom, 
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such traffic must be distinctly consigned ** For agricultural 
use in the United Kingdom.’’ 

The information given here is not intended to act as a sub- 
stitute for inquiries at the railway station, but as an aid to 
such inquiries. 

* * * * * * 

THE proper storage of vegetables adds greatly to the value of 

an allotment or cottage garden. Cultivators should plant 

The Winter varieties suitable for mipier | ine and 

choose for late summer sowing such crops 

Storage of . oe one oe oy) 
Dataines aridiother 2° Pera carrot hase WED, which wi 

Srevetuiinal weather the winter in the ground. Vege- 

S tables which cannot be left should be 

harvested in good time and laid up in the proper way and 

during the right weather. Some should be stored dry, while 

others must be kept under such conditions as will check 

growth and at the same time prevent loss of moisture. 

It is of the greatest importance to observe favourable con- 
ditions for the storage of potatoes, which are hable to wastage 
from four principal causes:— 

1. Sweating and heating, due to insufficient ventilation: 

2. Rotting, due to wet: 

3. Injury from frost, due to insufficient protection: 

4. Decay, caused by disease existing in the tubers at the 

time of storage. 

Potatoes also deteriorate through sprouting and are lable to 
damage by rats and mice. 

Where large quantities of potatoes have to be stored, a 
‘“ clamp ’’ or ‘‘ grave ’’ must be made, but for small quantities 
a cool, dry, frost-proof shed will be sufficient. In the shed the 
potatoes are spread in layers on the floor, and may be placed on 
a bed of straw or bracken. The layers of potatoes must not 
be more than 24 feet deep, lest heating and sprouting should 
ensue. After storage, an inspection should be made and any 
diseased specimens removed. The buildings should be rat- 
and-mouse-proof. Due care should be taken to exclude light 
by covering the potatoes with straw, litter or sacking, and the 
store-room should be ventilated periodically. In the absence 
of a suitable shed, quantities of less than one ton of potatoes 
may be stored in a ‘‘clamp.’’ For small quantities the 
clamps should be in the shape of a cone built as high as 
possible, and well covered with as straight straw as can be 
obtained. Moderate amounts for household use may be stored 
in thick bags and kept in the larder. A sprinkling of quick- 
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lime and flowers of sulphur will help to keep down disease, for 
which it is well to be on the watch during late autumn. A 
good protection from frost is formed by throwing old sacking 
over the bags. In very severe weather, extra covering should 
be put on at night. In many houses there is a space beneath 
the roof which makes a good potato store in the absence of 
more convenient accommodation. If this is used, potatoes 
should be kept in boxes placed upon the rafters and protected 
with old sacking and several layers of crumpled newspaper. 
Cellars will also answer as potato stores, provided they are 
thoroughly dry and well ventilated. If the floor is damp the 
potatoes should be placed in boxes raised on bricks. 

To store large quantities of potatoes out of doors, the best 
medium is the ‘‘ clamp,’’ which should be in the dryest part 
of the ground. A strip, 3 ft. 6 in. wide and long enough 
to take the potatoes, is marked out. After grading, the 
potatoes are piled in a_ heap, the two ends of which are 
triangular and upright. The sides and ends are covered with 
a laver of long wheat-straw, reaching almost to the top of the 
potatoes, and at the bottom well pressed down to the ground, 
as it is along the edge of the clamp that frost most easily enters. 
The ridge may be thatched over with a cover of long straw 
(wheat or barley, not oat) so that the ends overlap the straw 
covering at the sides. Rain wili thus run off, and not into the 
clamp. At the approach of winter the heap is finished, except 
along the middle of the ridge, by covering it with a thick coat 
of soil dug out along the sides. This digging forms a drainage 
trench, from which an outlet should be cut to allow water to 
escape. Six inches of earth wili give protection against 
moderate frosts, but it is advisabie to put an extra three inches 
on the colder side. <A thick laver of short litter should be 
placed upon the ridge. Unless decay occurs, the clamp may 
be left undisturbed until Februarv. 

Clamps of similar construction may be used for the storage 
of spring-sown beet, carrots, Jerusalem artichokes, parsnips, 
salsifvy and celerv. Turnips are best left in the ground, but 
may be dug up at the approach of severe weather and 
‘‘ clamped ’’ or buried in sand or ashes in a cool shed. Leeks, 
kohl rabi, Brussels sprouts, savovs, kale and spinach-beet 
should be left in the ground until required. Autumn-sown 
onions may be tied in ropes and slung in a cool, ventilated shed 
or laid two or three deep on battened shelves in an airy room. 
Vegetable marrows, if cut just before they are ripe and hung 
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in a cool, drv place, will keep for months. Herbs for flavouring 
should be dried, and the leaves rubbed off the wiry stalks and 
kept in well-stoppered bottles. 

* * * * * * 

THE county of Essex is setting a good example in the pro- 
motion of village handicrafts. At Coggeshall a tambour-lace 
industry has been established, and at 
Braxted the villagers have taken up doll- 
making. Classes of instruction and the 
actual practice of rural industries are 
earried on at Ingatestone, Dedham, Halstead, Kelvedon, 
Finchingfield and other centres. For the last ten years the 
Essex Handicrafts Association has furthered the work of 
instruction and organisation, and it is anxious to revive the 
ancient handicraft of rush-plaiting, still understood by some 
old residents who have preserved their skill, although the 
industry itself has fallen almost into disuse. It is proposed to 
encourage the older people to instruct the younger in the 
methods of what may be regarded as virtually a lost art. 

Throughout the country the Home Arts and Industries 
Association is doing excellent work, and to this body many 
County Associations are affiliated. Instruction is given in 
modelling, casting, joinery, wood and stone carving, turning, 
carpentry, inlaying, brass and copper work, bent-iron work, 
hand-spinning and weaving, toy-making, embroidery, rug- 
making, pottery, leather work (embossed and cut), and 
basket-making. Many branches of the National Federation of 
‘Women’s Institutes have also started village industries, and 
are finding a ready market for their wares. County Agricul- 
tural Committees, it is suggested, will be able to give valuable 
help in co-ordinating and furthering rural enterprise in 
handicrafts. 

General advice and information as to the organising and 
conduct of societies is provided by the Rural Industries Branch 
of the Ministry. 


* * * * * * 


The Development 
of Rural 
Industrics. 


Durine the coming winter the prices of jam and of sugar 
are certain to rule high. It is, therefore, not inopportune to 
recall particulars of a method by which a 
supply of apple jelly can be made cheaply. A 
few years ago, when the possibility of con- 
verting cider apples into jam or jelly was investigated in the 
laboratories of the National Fruit and Cider Institute at Long 


Jelly from Cider 
Apples. 
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Ashton, Somerset, it was found possible to produce a very 
palatable jelly without) the addition of sugar or glucose, 
although, needless to say, better results are obtained if at least 
half the usual quantity of sugar is used. By following this. 
method, a supply of home-made jelly can be simply and 
inexpensively made in districts where cider-apple juice is. 
obtainable. The cider apples especially suitable are the sweet 
and bitter-sweet varieties. Sharp or sour varieties will, if 
used by themselves, give a jelly of too acid a flavour. They 
‘can, however, be used, if mixed in small quantities with the 
sweet and bitter sweets. “The method of making the Jelly, the- 
kinds of apples required, and other uses of concentrated apple 
juice, are explained in a leaflet which can be obtained on 
application to the Agricultural and Horticultural Research 
Station, Long Ashton, Bristol, to which address any inquiries. 
should be directed. It may be added that, although cider 
apples are not generally used for domestic cookery, they mav 
be made quite suitable for this purpose by the addition of 
tartaric acid. Information on this point also can be obtained 
from the same quarter. This year the cider apple crop may 
not vield a surplus, but in cases where wastage is likely to- 
occur, it can be obviated by using the fruit as indicated here. 


oe « ¥ * * * 


SUCCESSFUL experiments in the destruction of charlock have: 
been carried out this vear on two cornfields, part of the 
Northamptonshire County Council farm at 


Destruction of Moulton, under the direction of Mr. W. A. 


z dient + Stewart, the Agricultural Organiser. 
et Both fields were sprayed with a 
Northamptonshire. 


four per cent. solution of copper 
sulphate—the first field on 18th Mav, before the flowers: 
had formed, and the second field at the beginning of June, 
when numerous plants were in flower. The weather con- 
ditions during the spraying of the first field were for the most: 
part dull and wet, while parts of the second field were sprayed 
under both wet and drv conditions. 

The spraying was successful whether the charlock had 
flowered or not, and whether the operation was car-. 
ried out in wet or dry weather. Spraying when - the: 
charlock was in flower was more effective than earlier 
spraying, and the drier the condition of the crop 
the more drastic was the effect of the copper sulphate on the 
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charlock. The corn itself was slightly more damaged in the 
later spraving and also under the drier conditions. In no case, 
however, was the corn-crop permanently injured; such damage 
as occurred. was only temporary. 

It was further found that the more water used per acre 
(even without increasing the quantity of copper sulphate) the 
better the distribution and the more effective the results. On 
the first field, not only was the charlock practically eradicated 
as a result of spraying, but other weeds, notably thistles and 
coltsfoot, were affected, an exception being the corn sow thistle, 
which persisted. Hand pulling was tested on the second field, 
and, while successful, was found to be considerably more 
expensive than spraying with copper sulphate. 


* * * * * * 


Norfolk.—No outbreak of the disease has occurred in the 
Himneth district since that referred to in last month’s issue, 
Foot-and-Mouth 2: 528, at Pentney, on yy 18th August. 
Tiiasacn. In view of the favourable position, 
successive reductions in the extent of the 
area under restrictions were made as from the 3rd and 11th 
September, and eventually all remaining general Foot-and- 
Mouth Disease restrictions on movement, imposed by the 
Orders of the Ministry, in Norfolk were withdrawn as from the 
21st September. 

Sussex (Hast).—Foot-and-Mouth Disease was confirmed on 
premises near Uckfield on the 23rd August last, and it was 
accordingly necessary to impose restrictions on the movement 
of animals over the usual 15 miles area which embraced parts 
of Sussex, Kent and Surrey. There was one local extension of 
this outbreak on the 27th August. In view of the continued 
satisfactory position in the district since the latter date, it has 
been possible to withdraw all restrictions, except in respect of 
a small area of about 5 miles diameter surrounding the actual 
outbreaks. 

Kent.—It has unfortunately again been necessary to impose 
restrictions over a wide area in Kent on account of the con- 
firmation of Foot-and-Mouth Disease in that county, an out- 
break having been confirmed on the 11th September on 
premises at Boughton, near Faversham. Fortunately, the 
premises were well isolated, and it is hoped that there will be 
no further spread of the disease in the district. 
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THE HISTORY OF A GRAIN 
OF WHEAT FROM THE SEED BED TO 
THE BREAKFAST TABLE. 


Sin A. Dante, Haun, K.C.B., F.B.S., 


Chief Scientific Adviser and Director-General of Intelligence 
Department, Ministry of Agriculture. 


On 24th August Sir Daniel Hall gave the concluding evening 
discourse at the Cardiff meeting of the British Association, and 
chose as his subject *‘ The History of a Grain of Wheat from the 
Seed Bed to the Breakfast Table.’’ He began by pointing out 
that there exist in the history of mankind no processes older, 
more essential or more universal than the growing, grinding and 
baking of wheat and its kindred food grains. It might seem, 
therefore, rather unnecessary, before a gathering for the advance- 
ment of science, to talk about a business which had been brought 
to something like perfection long before anything that could be 
called science had come into being. Countless years have elapsed 
since primitive man took the momentous step of sowing a little of 
the wild grain he had hitherto been content to gather, in the 
hope of saving himself some trouble in collecting the next year’s 
crop. Millions of men have spent their lives in growing wheat, 
and, since the very life of the community has often depended 
upon a good wheat crop, all sorts of rewards have attended on its 
improvement. What possibly can there still be to learn about 
it? Yet at every stage in the passage of the grain of wheat from 
its seed bed to the breakfast table we find that we do not know 
all that we need to know in order to get on with the essential 
business of making two grains grow where one grew before. 

Population overtaking Wheat Production.—The object of 
the lecture was to show that even in this fundamental industry 
science keeps coming in at every turn, and that research calling 
for the best of man’s imagination, skill and determination is 
required if the world’s progress is to continue. All biologists 
would agree that the development of man demands an abundant 
food supply, Just as the gardener knows he cannot attain to fine 
flowers except upon a fat soil. But the population of the world 
is rapidly growing up to, if it has not for the moment exceeded, 
its available supply, and only by research and by the wide utilisa- 
tion of the fruits of that research can we obtain the greater supply 
of food that the world needs. The most potent remedy for the 
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present discontents would be more wheat, and as the limits of 
potential wheat land have almost been reached the present pro- 
blem is that of getting more wheat out of the land we possess. 

Life of the Wheat Grain.—On examination the grain of 
wheat will be found to consist of a tiny embryo, the part which 
is alive, together with a much larger store of food called the 
endosperm, the function of which is to nourish the embryo until 
it can push a green leaf above the ground and begin to feed upon 
the air and the soil. Our food supply is the store which the plant 
accumulates to feed the embryo, for flour is nothing but the 
endosperm of the wheat berry in a powdered condition. As long 
as it is dry the embryo cannot draw upon the store in the endo- 
sperm. Since the embryo has to consume something in order to 
maintain its life it soon dies from exhaustion of its own substance, 
and with it the whole grain dies even though the endosperm is 
still unaltered. When stored some grains of wheat will die within 
a year, many more in two years, and very few will survive for 
such a period as 10 years. The idea that grains of wheat stored 
up with mummies in ancient tombs can be made to give a crop is 
a pure error. 

Many experiments have been made in recent years in order to 
ascertain whether the seed cannot be excited by electricity or 
by steeping it in some nutrient fluid before it is sown, by which 
means it can be made to grow better and give a bigger crop. ° 
The results of these experiments, however, are very dubious. 
After all, the seed is only a means of starting the embryo into 
business. How well it will grow after the first week or two and 
what yield it will give depends upon the later development, which 
is determined by the soil, the available manure, the weather and 
other factors, quite apart from the seed. None of the exciting 
processes can add anything to the stock of energy contained in 
the seed and can therefore have little to say to its ultimate 
development, provided the seed is initially capable of starting 
at all. 

Influence of Rate of Sowing Wheat on the Yield.—In the 
ordinary way in this country wheat is sown at the rate of about 
21 bushels to the acre, and the average yield is about 82 bushels. 
or a thirteenfold yield. Now an isolated wheat plant is capable 
of giving a hundredfold or even a thousandfold yield, and the 
question is often raised of whether we are not sowing an unneces- 
sary amount of seed. If we examine the plants along the drill 
line in a wheat field we find that though there may be gaps there 
are a great number of spots where the seeds have come up too 
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‘thickly and are combating with one another to the detriment of 
‘the crop. Experiments are in hand for the improvement of the 
‘spacing of the wheat seed, and it is claimed that with a suitable 
machine a perfectly effective seeding can be attained with as 
little as a bushel to the acre. Even if we could reduce the amount 
of seed used by one bushed an acre the country would gain 8 per 
-cent. on its output of wheat, worth well over £1,000,000 a year 
‘at the present time. ! 
Varieties of Wheat.—Before sowing wheat it is necessary to 
settle what variety to grow, for hundreds of different sorts of 
wheat exist—some early, some late, some tall, some short in the 
straw, some close packed and others open in the ear. We know 
little about the original wild wheat or wheats, but nowadays 
‘varieties of the most diverse kinds in colour, shape, and size 
exist. In the ordinary way each of these sorts breeds perfectly 
true, because the flower of the wheat is self-fertilised. Here and 
‘there by a rare accident fertilisation does take place in the open 
field, and it is through these accidents that the multitude of 
varieties have come into being. As long as the wheat is normally 
self-fertilised selection can do little to improve it. If, for 
example, a farmer picks out from year to year the longest ears 
‘in the field or the plumpest berries in the sack and sows them 
he will not find that these characters persist in the next crop, 
which goes back to the old standard. Selection of this kind has 
been tried for fifty vears in succession, and the wheat at the end 
could not be distinguished from samples of the first crop that 
had been preserved. In order to get new varieties there must 
be deliberate cross-breeding and selection among the progeny. 
This process was a very haphazard one until latterly, when 
Mendel showed the mechanism by which selection can be 
‘applied so as to pick out among the hybrids the desirable ones © 
that will continue to breed true. | 
Working on Mendel’s principle it is possible to combine in a 
new variety desirable points possessed by either of the parents; 
to combine, for example, a stiff straw in one parent with strong 
milling qualities possessed by the other parent. Professor Biffen, 
of Cambridge, has been working for many years on these lines. 
His first success was ‘‘ Little Joss,’’ a wheat with a wonderful 
cropping power on certain soils, because an extra power of resist- 
‘ing rust attacks had been introduced into it through its parentage. 
Afterwards Professor Biffen turned to the problem of combining 
the cropping powers of certain English wheats with the high 
vmilling quality of the wheats, for example, grown in Manitoba. 
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“One of these wheats, ‘‘ Yeoman,’’ has given phenomenal crops 
-onsoilsto which itis suited,and, while it is probably the heaviest 
cropping wheat generally grown, it yields flour almost up to the 
‘quality of the best Canadian. On many Eastern county farms 
‘the introduction of Professor Biffen’s varieties has raised the 
average yield of wheat by at least 10 per cent. Many years of 
“patient work are required before all parts of the country are 
provided with ideal varieties of wheat as regards their cropping 
“power, the strength of their straw, their resistance to disease 
-and the milling quality of their grain. 
Wheat v. Weeds.—In spite of its vigour wheat when left 
-to itself cannot stand up against the competition of weeds. At 
Rothamsted a wheat crop was once left unharvested to sow itself 
without further cultivation, and by three years the wheat had 
-entirely disappeared in the grassy wilderness that had sprung up. 
But though wheat is thus dependent upon cultivation, no other 
“plant possesses an equal capacity for producing a crop upon all 
“sorts of soils, even upon the poorest. At Rothamsted upon one 
-of the plots wheat has now been grown for 77 successive years 
without any manure, and it still yields about 12 bushels to the 
.acre, which is approximately the avearge crop of all the wheat 
‘lands of the world. The adaptability of wheat is seen from the 
~way it has become the crop for breaking in the wilderness. In 
‘the newer countries—South and North America or Australia—the 
settler upon virgin land always begins by taking a succession 
-of wheat crops before he resorts to mixed farming. In the 
Argentine, for example, the wheat belt has crept across the 
country with each wave of settlement. being followed in very 
‘many cases by a sowing of lucerne (alfalfa) upon which the 
-cattle are raised. 

Manuring of Wheat and the Problem of Lodging.—bBy inves- 
tigation, particularly by the Rothamsted experiments, it has long 
since been settled what manures are required for wheat. The 

-chief trouble in this country is to get the wheat to stand up upon 
the richly manured land. In fact the main limitation at present 
upon the yield of wheat on the good soils is the liability of big 

_crops to lodge. This problem of lodging affords a varied field of 
investigation, because so many factors have to be considered. 
On the one side we may attack it by breeding varieties with stiffer 
and shorter straw; on the other hand time of sowing, width of 

rows, and spacing of the seed requires consideration, together 
with methods of cultivation. More knowledge is required of the 
manures which will correct the tendency to go down, and there 
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is probably also an actual disease factor involved. On all these 
points experimental work is in progress. 

Transfer of Food Material from the Plant to the Grain.— 
Experiments have shown that the wheat plant practically com- 
pletes its growth, as far as gathering material from the air and 
from the soil is concerned, a month or five weeks before it is 
harvested. In this latter period the valuable material already 
accumulated by the plant is being moved from the stem and 
the leaves to the seed. This migration is very incomplete. 
The straw still retains half or more than half of the valuable 
material manufactured by the plant. Considering that the 
total material manufactured by the plant represents the hmit 
of its capacity as a living organism and is determined by condi- 
tions outside our control, such as the soil and water supply, 
one line of improvement must clearly be to increase the migra- 
tion into the seed and to ensure that the greatest proportion of 
the plant ends in the useful grain and not in the comparatively 
useless straw. Improvement in this direction is_ especially 
urgent in the drier countries where there is an absolute 
limitation of the amount of growth by the insufficient water 
supply. 

Milling of Wheat.—Turning now to the flour, the object of 
the modern miller is not to grind wheat into a meal and then 
sift out the flour, but to crack the berry with the least amount 
of breaking up of the husk or bran, thus letting the endosperm 
fall out in a clean condition. The best white flour is practi- 
cally pure endosperm in a powdered state. It is the most 
digestible part of the grain, and weight for weight yields the 
most food. Before the War only about 68 per cent. of the 
weight of the grain was recovered as white flour; the remainder 
passed into the various offals, which were chiefly used for pig 
feeding. Under the stress of war it was necessary also to 
bring into use the less digestible portions of the grain, and the 
extraction of flour from wheat was raised from 68 per cent. 
to over 90 per cent. Careful digestion experiments were made, 
and they showed that this higher extraction and addition of the 
less digestible portions of the wheat grain did increase the 
amount of real food by an amount which was equivalent to an 
extra two months’ supplv of wheat. The outer portions of 
the wheat berry that are rejected from white flour do also con- 
tain certain specially valuable food adjuncts, but, as many 
people learnt, are not suited to all constitutions. 

Bread Making.—Flour made from the majority of English 
wheats without any admixture produces small dense loaves, 
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whereas certain Canadian and other wheats grown in similar 
climates give rise to big spongy loaves of the kind which the 
public prefer. In consequence, even the country miller is 
compelled to use a considerable admixture of strong wheats of 
overseas origin. In the course of the investigations that were 
set on foot by the Home Grown Wheat Committee, some 20 
years ago now, one wheat was found which retained in the 
English climate this special property of giving a strong flour. 
This wheat grown in England is too poor a cropper to be profit- 
able, but it has supplied to Professor Biffen the starting point 
for the combination of cropping power with strength, which 
characterises his ‘‘ Yeoman ’’ wheat. When well grown in 
the Eastern counties flour made from ‘* Yeoman ’’ wheat alone 
is as strong as the ordinary mixture made up by the miller for 
household flour. The limit of improvement in this direction 
has not yet been reached, and as new varieties containing this 
quality of strength are raised, the country miller may be ren- 
dered independent of foreign wheats. 

Our Wheat Supplies.—Prior to the War we only grew one- 
fifth of the wheat we consumed. The rest came from North 
and South America, Russia, India and Australia. Some of 
these foreign supplies have been entirely cut off, and though 
America has responded to the call by increasing her wheat 
acreage during the War to an extent sufficient to feed Western 
Europe, the total wheat acreage in the world is still perilously 
short. There has been a general withdrawal of labour from 
the land, and with increasing prosperity many of the Oriental 
countries are increasing their consumption of wheat. For the 
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next year we are safe enough, because a considerable ‘‘ carry 
over ’’ in North America coincides with an exportable surplus 
from India and Australia and a good crop in Argentina. But 
the permanent position is by no means assured, and unless 
more land is put under wheat a bad crop in one or two of the 
exporting countries, such as always comes at frequently recur- 
ring intervals, would create a serious scarcity of wheat in the 
whole world. Asa national insurance it is a matter of the first 
necessity to grow more wheat at home. It is possible to extend 
our acreage; it is also possible to extend our production on the 
existing wheat land. In both cases, however, better skill and 
more knowledge are needed. The country, therefore, must not 
grudge expenditure upon the attainment of knowledge, because 
on knowledge hangs our assurance of a progressive food supply 
in the future. 
Cc 
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PLANT BREEDING WORK AT 
ABERYSTWYTH. 


Proressor R. G. Strapuepon, M.A., 


Plant Breeding Institution, Aberystwyth. 


Introduction.—An increased output of home-grown food 
imphes not only intensive farming but also the use of the best 
possible strains of plants and of the highest class of animals. The 
conditions in Wales, with its average high rainfall and not 
inconsiderable tracts of country under cultivation at altitudes 
of 600 to 800 ft. and with an appreciable acreage under the 
plough at elevations up to and occasionally over 1,300 ft., 
undoubtedly call for special strains of plants if crop production 
is to be maintained at a reasonably high level. It is satis- 
factory, therefore, to be able to state that owing to the fore- 
sight of Sir Laurence Philipps, Bart., of Llanstephan House, 
Boughrood, Radnorshire, who generously provided an endow- 
ment for the purpose, it has been possible to start a Plant 
Breeding Station with the avowed aim of improving and 
breeding strains of agricultnral plants suitable for Welsh 
conditions. 

The new Station is attached to the University College of 
Wales at Aberystwyth, and its work is, of course, closely 
associated with that of the Agricultural Department of the 
College. The activities of the Station commenced in May, 
1919, with the appointment of a Director and a Research 
Assistant, who took up their duties immediately; a Kew- 
trained gardener joined the staff shortly afterwards. The 
Station has now been recognised by the Ministry of Agricul- 
ture as a Research Institution entitled to grants-in-aid from 
the Development Fund, and by virtue of substantial grants 
towards maintenance and salaries of fully qualified research 
workers it has been possible further to augment the scientific 
and outdoor staff for the current year’s working. 

Suitable laboratory accommodation has been arranged for in 
connection with the new Agricultural Buildings now nearing 
completion. Fortunately, the College was able to acquire for 
the Agricultural Department a disused foundry near the 
railway station at Abervstwyth. The work of alteration was 
taken in hand last summer, and the laboratories for the 
Department of Agricultural Botany and the Plant Breeding 
Station were in use as soon as last October, and are now 
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completely finished. The laboratories (see Plates I and IL), 
are designed for each of three separate purposes:— 

(1) A large laboratory primarily intended for students and 
capable of accommodating over 30 persons. The room is ht 
from both sides, two tiers of benches running from end to 
end on one side, and one bench on the other. A series of 
incubators for the purpose of seed testing occupy the body of 
the room; and the single bench, which is seldom required for 
classes, is used by laboratory assistants concerned with seed 
testing and other routine work in connection with the Plant 
Breeding Station. In the Haster and Summer Vacations the 
extensive benches in this. laboratory are of considerable 
service both in preparing for the sowing of plots and in the 
handling of the harvests. 

(2) Three special laboratories for the use of the staff of 
the Station. ‘Two of these are arranged to give the maximum 
of bench and table space, and each 1s allocated to a branch of 
the work in hand. Both are equipped with special cabinets 
for filing seed samples, and with tiers of trays to facilitate the 
systematic handling -of numerous samples while under 
investigation. The third is a small laboratory where the finer 
work, such as the preparation of microscopical slides, will be 
undertaken. The arrangement is based on the allocation of 
the laboratories to different aspects of the work rather than to 
individual investigators as such. 

(8) Private laboratories have also been provided for (a) the 
Adviser in Agricultural Botany, and (b) the Lecturer in 
Agricultural Botany: the latter laboratory has been equipped 
for pathological work. 

In addition to the laboratories a drying room and a 
gardener’s workroom have been arranged for at the Agricul- 
tural Buildings. The design of the former is rendered 
apparent by reference to Plates III and IV. ‘The room is 
18 ft. high, the roof being reached by narrow passage ways; 
thus two tiers of hanging pegs are available. Racks are 
arranged around the sides of the room on the floor level; they 
are used for the dual purpose of making hay off small plots or 
from individual plants, and for drying heads of seed on 
shallow trays. 

It was decided that the drving room should be at the 
laboratories rather than at the garden, so that use could be 
made of the central heating, and also because the room is 
only intended to deal with smail ‘‘ lots’’ which would in 
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most cases in any event, sooner or later, have to come to the 
laboratories. A room of this kind was considered essential, 
owing to the uncertainty of the seasons in the West, and it 
has proved of great value during the present wet summer. 

The gardener’s room is designed for dealing with the thresh- 
ing and cleaning of smali and special ‘‘ lots ’’ of seed such as 
in many years may be ‘‘ made’’ or partially ‘‘ made’’ in 
the drying room. Special tackle run off a 2 h.p. electric 
motor is being used for this purpose. ‘The label writing, 
preparation of pollen-proof capsules, and such like work, will 
also be undertaken in this room. 

The College Authorities were able to place about 4 acres 
of garden ground at the disposal of the Station at its incep- 
tion. This ground was broken and turned into allotments 
during the War, and has since been converted into very 
satisfactorv gardens. It has the great advantage of being 
within about 15 minutes’ walk of the laboratories. In addition 
a 13-acre arabie field within easv reach of the gardens was 
taken in hand for larger triais. A farm of 92 acres has now 
also been acquired for the sole use of the Plant Breeding 
Station. The farm practically adjoins the experimental field 
referred to above, and will be available for the work of the 
current session. 

The preliminary arrangements necessary before exhaustive 
investigations could be proceeded with have thus been com- 
pleted within eighteen months of the foundation of the Station. 

Before entering into details as to the manner in which the 
gardens have been laid out it is desirable to review briefiv the 
work already in hand, and to indicate the lines upon which it 
is proposed to develop the activities of the Station. 

Herbage Plants.—A characteristic feature of the agriculture 
of Wales and the West of England is grassland; not only 
permanent, but also temporary grass. 

Leys of 4 to 6 years’ duration are commonly employed in 
the rotation. It was decided, therefore, to devote very con- 
siderable attention to the problems connected with the 
improvement of herbage plants, the more so since this is an 
aspect of economic plant breeding which has not been 
exhaustively investigated in this country. 

In dealing with grasses and clovers numerous difficulties 
immediately present themseives. It is essential, for instance, 
to be able to study single plants, and with grasses sown in: 
drills or broadcasted it is not easy to separate out individual 
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plants. The method of sowing in boxes and subsequently 
planting out employed in Denmark has therefore been 
adopted. The box culture section in the main garden is 
shown in Plate V. This consists of brick-sided trenches 
124 in. deep, and 3 ft. 7 in. broad. Strong boxes of a con- 
venient size for lifting are used; when watering becomes 
necessary the trenches are flooded in sections. ‘The trenches 
are placed in a large mesh cage sufficient to keep out wood 
pigeons (which are a particular nuisance in the district) and 
other large birds. Special ‘‘ lots ’’ are started in this manner, 
both for garden and small-scale field trials, the plants being 
put out in spaced rows with ample room between them. 

A further difficulty has to be contended with in the form of 
‘“ volunteers ’’ of the species under investigation. There is 
the danger that such seed may be in the soil and so con- 
taminate the seedlings, and it is essential, when dealing with 
pedigree cultures, that this undesirable seed should be killed. 
Arrangements are being made to provide a suitable plant to 
beat sufficiently the soil used for the boxes so as to kill 
‘‘ volunteer ’’ seeds before sowing; in the meantime a useful 
method applicable to such smail lots of seed as those from a 
single head of a grass or a clover has been under investiga- 
tion during the past season. The method consists of starting 
the seed on an incubator in a greenhouse, and pricking off the 
germinated seeds and planting in boxes in spaced rows. It 
has been found that with careful handling the minute seedlings 
transplant quite satisfactorily. This plan affords the additional 
advantage of safeguarding germination and providing a 
germination test. 

Work on herbage plants, the great majority of which are 
cross fertilized, demands special precautions and methods with 
a view to regulating pollination. The question of pollen-proof 
cages and capsules is exceedingly important and especially 
difficult when working in a wet climate, and investigations 
are being made as a preliminary to the more serious study of 
the fertilization affinities of the commoner grasses and 
clovers.* It was early apparent that all pollination work and 
studies would have to be conducted under grave disadvantages, 
not only on account of the common occurrence of wet weather 
during May, June and July, but also because of the strong 
winds and gales which are a feature of the prevailing climatic 


* It will be necessary to ascertain whether under the climatic conditions 
prevailing in Wales the findings of Continental and American workers apply 
to the grasses and clovers under investigation. 
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conditions. It was decided, therefore, to resort to glass as an 
assistance. A large span house with cage and trolleys has now 
been erected to facilitate this aspect of the work. The house 
(unfinished) is shown in Plate VI. This illustration also 
shows the large cage, the bottom part of which contains the 
box culture trenches; the upper part is small mesh, and is used 
for cereal work. Experimental pollen-proof cages are also 
shown, and to the left, on the grass bed, are pollen-proof 
capsules covering panicles of cocksfoot. 

The herbage plant work aims not only at improving the 
common grasses and clovers already in agricultural use in 
Wales but also at introducing herbage plants which are not at 
present used, or if so only very slightly, in this country and 
at examining the possible usefulness of some of these plants 
as parents for hybridization. 

With a view to this latter end small scale trials are first set 
out in the garden, and followed up on a larger scale with plants 
which show any promise. An interesting trial embracing 
about thirty species was sown down during the spring.* The 
course adopted is to sow half of each bed in drills in situ and 


to make up the remainder of the bed with spaced single plants © 


obtained from the boxes. It is naturally to be expected that 
the great majority of the species tested will prove to be quite 
useless; and it is interesting to record, therefore, that a few 
species in particular have shown to sufficient advantage 
to merit further investigation and trial. These species 
are (1) a variety of Trifolium subterraneumt which makes 
unusually robust and rapid growth, (2) Phalaris nodosa, 
(3) Danthonia pilosa, (4) Teff grass (Eragrostis abyssinica), and 
(5) Hairy Vetch (Vicia villosa). 

(1) Trifolium subterraneum.—This is certainly a remark- 
able plant. In the garden it produced a dense growth, and 
within ten weeks of sowing, rows 15 in. apart were completely 
filled up, some of the runners being over 18 in. long. Sown 
on 29th April, 1920, it flowered to some extent in August; 
sown on 30th June, 1919, it did not flower in the autumn, but 


*Thanks are due to Dr. Taylor, Chief of the Bureau of Plant Industry, 
U.S.A., and to Messrs. Donaldson, of Edinburgh, who obtained a considerable 
number of special seeds for the Station. Other varieties were obtained from 
Messrs. Vilmorin Andrieux et Cie., of Paris, and Messrs. Haage and Schmidt, 
of Erfurt. 4 ; 

4 The seed was obtdined through Messrs. Donaldson, who stated that 
it is used in Australia. Further and exact information 1s being sought, but 
has not yet been obtained. 

The pie would seem to be expensive (15s. per lb.); if the plant ultimately 
proves to be of value the preliminary trials conducted suggest that seed 
production may possibly be quite feasible in this country. 
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maintained growth more or less all through the winter and 
produced more winter foliage than did the red clovers. It 
flowered and set seed the following spring. The plant is being 
further tested in rod plots sown at various rates alone and in 
competition with red clover and with ryegrass and cocksfoot. 
The evidence so far obtained suggests that the plant may be 
particularly valuable for providing an autumn bite on stubbles, 
as when sown under corn it does not make tall growth. 

(2) Phalaris nodosa.—This plant was sown in April, and 
had made luxuriant growth by August, the foliage beiiug 
abundant and the leaves broad. The grass is grown in South 
Africa, and according to Bews it gives rich pasturage, being 
both hardy and frost resisting.* 

(3) Danthonia pilosa.—Seed sown at the end of April pro- 
duced good plants in August, when one or two sent up flower- 
ing heads. The foliage is dark green, forming dense little 
clusters, and the leaves are rather thick and narrow. The 
seeds of this grass would seem to be successiully employed in 
mixtures in New Zealand. 

(4) Teff Grass (Eragrostis abyssinica).—This was tried in 
1919, and again this spring. It was thought that it might be 
useful as a late spring-sown catch crop. In 1919. it was sown 
on 8rd July, and had made quite good growth by the end of 
August, but was browned by the first slight frost; sown in 
June and again in July, 1920, under the wet conditions 
obtaining, the plants never started into growth, the contrast 
between the two seasons being very noteworthy. This is thus 
a plant which may possibly repay further trial in the east and 
south of England, but is obviously of no value in Wales. 
Bews states that this annual grass is successfully grown for 
hay in the High Veld areas of Natal and the Transvaal. 

(5) Hairy Vetch (Vicia villosa).—This plant, when sown 
in garden trials, showed itself capable of producing a con- 
siderably heavier crop than the common vetch. As Lawsont 
states, 1 comes away slowly at first, but when fully grown 
produces a very heavy crop. The seed is at present much 
more expensive than is that of common veich, but if seed 
could be grown at all economically in this country the plant 
should be again extensively tried.t + Field scale trials are 
being arranged this autumn, since it would eet that 


* Bews, J. W., ‘* The Grasses and Grasslands of South Africa.’ 
ze ‘ Vegetable Products of Scotland.’ 
{ Piper (‘‘ Forage Plants and their Culture *’) states that Hairy Vetch 
was cultivated in England in 1815 and in Scotland in 1833, and that it is 
now (1917) becoming more and more appreciated in America. 
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spring sowing hardly gives the plant a sufficiently long growing 
season. 

Of the plants that have given convincingly negative results, 
the following may be mentioned:—Berseem (Trifoliwm 
alecandrinum), which did not come into flower, and produced 
much less than Crimson Clover; Sulla (Hedysarum coronarium), 
which only grew sufficiently to produce a few pinnatifid leaves; 
Chick Pea (Cicer arietinum), which made very slight growth and 
did not come into flower. Rhodes Grass (Chloris gayana), a 
native of South Africa, a grass which has received consider- 
able attention in Australia; Sudan Grass (Andropogon sorghum- 
var); and Johnson Grass (Andropogon halepensis), all made 
negligible growth. 

With regard to the improvement of existing strains of the 
grasses and clovers in common use, it appeared necessary, as 
a preliminary, to conduct exhaustive nationality and place-of- 
origin trials with the commercial seed at present available, 
with a view to making a critical study of the characteristics 
of the plants, and also in order to ascertain the possibility of 
selection from the best commercial strains and eventually to | 
be in a_ position to institute comparisons between the 
Station’s selections and the most successful nationalities of 
imported seeds. Both field and garden plots have been formed. 
In 1919 about 266 small garden trials, dealing with red clover, 
cocksfoot and ryegrass were sown; this spring a further 250 
garden plots were arranged; tall oat grass, rough stalked 
meadow grass, meadow fescue and white clover were also 
included, and in addition $10 rod plots* have been laid out in 
the field. 

It is premature to discuss the results so far obtained, and 
final conclusions cannot be drawn until the trials have been 
repeated and conducted for a number of years, especially as 
the chief aim of the investigations with herbage plants is to 
obtain strains of uniform productiveness for 4- to 6-year periods. 

In the matter of red clovers, however, it is of interest that 
the late flowering reds, certain strains of Montgomery red 
clover, and Cornish marl grass clover, have given on the average 
the best results in the first year. Cornish marl grass clover 
appears to be decidedly distinctive, and has the reputation of 
being a truly perennial plant.t Of the foreign clovers the most 


* Rod plots are always sown on the basis of a uniform and appropriate 
number of germinable seeds to the acre. d 

+ This clover is grown for seed in a restricted area near Wadebridge, 
and would not seem to be at all generally used except quite locally. 


PLATE VII.—Showing stems of Red Clover attacked by a Gleosporium' disease. 
Note that the stems are almost completely girdled by diseased tissue, and several of 
the petioles are broken. 


1920. | PLant BREEDING AT ABERYSTWYTH. 637 


noteworthy fact has been the very poor results obtained from 
Italian seed, due chiefly perhaps to the incidence of a disease 
(due to fungus Gloeosporium sp.). This disease was first noticed 
on the Italian beds, and the greatest damage was caused to the 
clovers from this source. 


The disease in question is under further investigation. The 
following brief notes are supplied by Miss K. Sampson, M.Sc., 
who has kept records of the incidence of disease on the various 
plots :— 


The Gloeosporium disease of red clover is recognised by the 
characteristic discoloured areas on the leaf-stalks and flowering 
stems. They may be + to 13 in. long, and nearly girdle the 
stem or petiole. The margin of each diseased area is black, and 
the centre is brown and dry or contains a central cavity extending 
to the hollow of the stem. As the stem is often completely 
girdled by diseased tissue and breaks at the diseased patch, 
dead and shrivelled leaves and stems are a conspicuous feature 
of a clover bed attacked by this disease. (See Plate VII.) 


The fungus Gloeosporium sp. is spread by microscopic 
spores produced in minute colourless pustules which can be 
seen when the diseased areas on stems and petioles are 
examined under a strong lens. Every diseased patch is thus 
a centre from which the fungus may spread to new leaves and 
stems. It is significant of the serious extent to which the 
disease may spread that two beds of red clover from Italian 
seed examined in July, when neighbouring beds were in full 
flower, showed only one flowering stem in each bed, all others 
having been destroyed by the attacks of this fungus. 


The Gloeosporiwm disease was first noticed on the red 
clover plots at the end of April, 1920, and observations were 
made during May, June and July. Although the disease was 
widely distributed among the beds there was a marked differ- 
ence in the extent of the damage suffered by clovers of 
different origin. As has been indicated above, the beds irom 
Italian seed were most severely attacked, and in two instances 
practically destroved. By the middle of July serious damage 
had been done on beds of English, Brittany, Canadian and 
Wisconsin clover, and the attack was only slightly less severe 
on beds of Chilian red clover. The most striking feature 
arising out of the observations was the relative freedom from 
disease of late flowering red. Throughout the season this 
variety presented, in the green healthy appearance of the 
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foliage, a marked contrast to all other varieties, with the 
exception of Cornish marl, which, although somewhat different 
from late flowering, is none the less late to flower. A 
similar disease of red clover, due to the fungus Gloeosporium 
caulivorum, is known on the Continent and in America, where 
it has freyuently been the cause of serious damage to the 
clover crop. 


The small scale nationality trials have proved interesting in 
several other directions. 


Tt has been noted that tall oat grass grown alone gives very 
large first hay crops. The following comparative figures show 
the average yields of hay from small pure plots cut on Ist June, 
The percentage of leaf of the hay is also shown:— 

Comparative Percentage of Leaf 


Hay Yields. in the Hay. 
Timothy ... bee be eu 100 43°5 
Tall Oat Grass... oe vt 96 42-0 
Perennial Ryegrass ays ihe 92 : 18-0 
Italian Ryegrass ... a2 np 80 24°0 
Cocksfoot (Commercial) ... i 63 19-0 
Meadow Fescue ... ‘ai del 49 46-0 


It will be noticed that perennial ryegrass cut heavier than 
Ttalan; this is doubtless due in part to the fact that Italian 
ryegrass matures somewhat later than perennial, but the chief 
difference is probably owing to the excessive relative ‘‘ stemmi- 
ness ’’ of perennial. It was noteworthy that Italian ryegrass 
stood much better than did perennial, isolated Italian plants 
remaining standing in perennial beds when the whole of the, 
perennial had gone down. Cocksfoot also stands well; tall 
oat grass and Timothy are moderate in this respect; while late 
flowering red clover goes down very much worse than broad 
red, probably because the plant is taller and produces more 
numerous lateral branches, especially towards the upper third 
of the stem. 


It is well known that Westernwolth’s Italian ryegrass makes 
more rapid growth than does ordinary Italian. This fact was 
amply confirmed by the trials at the Station. A numniber of 
Italian strains of which the seeds were supplied by the 
Ministry of Agriculture were included in the trials. It was 
noticed that the Italian vetches (Vicia sativa) produced in 
twelve weeks very appreciablv less growth than did vetches 
harvested in Essex; that the lucerne showed poorly in com- 
parison with seed from Provence; and that the sainfoin did 
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not compare favourably with plots sown with Gloucestershire 
seed.* 


The foregoing account refers to investigations which are 
regarded as necessary preliminaries to the actual breeding 
work with herbage plants. ‘The plan adopted with reference 
to breeding grasses and clovers follows closely that at present 
employed at Svalof and in Denmark, and aims at selecting 
from promising indigenous plants. It is interesting to note 
that this procedure has in the past actually been put into 
practice in this country, and with apparently good results. 
For some unaccountable reason, however, it has never been 
followed up and made the subject of long continued and 
exhaustive scientific inquiry, and no proper precautions have 
been taken to maintain the purity of such strains as have been 
selected. Thus Peter Lawson and Son, writing in 1852,+ refer 
_to and give particulars of no less than twelve leading. “* sorts ”’ 
of perennial rvegrass, but to-day samples offered under well- 
known names such as ‘‘ Devonshire Evers ’’ and ‘‘ Pacey’s 
seldom appear to have any very distinctive characteristics, the 
name, but not the strain, as such, having been handed down 
to the present generation of farmers. 

Two methods are now being employed at Aberystwyth, 
namely, the collection of seed and the digging up of plants 
in toto and bringing them to and planting them in the gardens. 

As a first step the seed of indigenous grasses was collected 
more or less in bulk from several different districts. The 
object was merely to ascertain whether indigenous seed (with- 
out special selection) compared favourably or the reverse with 
the ordinary commercial and imported stocks. Cocksfoot, tall 
oat grass, crested dog’s tail, meadow foxtail and Timothy were 
in the first instance collected and sown, and perennial rye- 
grass, tall fescue and rough stalked meadow grass have since 
been added to the species thus brought under preliminary 
investigation. 


ce : at 


(To be concluded next month.) 


* It must be pointed out that neither lucerne or sainfoin have grown in 
the district, and it is possible that the Italian lucerne and sainfoin plants 
may oe to be relatively hardy and lasting. 

id. 

{ This work was commenced under the auspices of the Technical Division 
of the Food Production Department during the summer of 1918. The Station 
therefore owes if to the Ministry that « considerable amount of seed was 
available and made over to the Station for sowing in the gardens in 1919. 
Thanks are due to Dr. Brenchley, Mr. Fryer, Mr. Jenkin, Miss Sampson, 
Mr. H. H. Dunn and others who helped in the original collection of seed 
for the Food Production Department. 
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THE BRITISH DAIRY FARMERS’ 
ASSOCIATION. 


Fd. Laow, BC.8. #14. 


Consulting Chemist and Dairy Bacteriologist, British Dairy 
Farmers’ Association. 


Ir is not generally realised what was the condition of the 
milk supply of London as recently as 70 years ago, when nearly 
all the milk then consumed was produced by cows in London 
and its suburbs. Mr. E. C. Tisdall, an original and active 
member of the British Dairy Farmers’ Association up to the 
time of his death, had himself milked the cows at Kensington 
Park Farm in the fields where the Albert Hall now stands. 

The idea of bringing milk into London by rail appears to have 
come first to Sir (then Mr.) George Barham about 1860. By the 
year 1864 he had established the ‘‘ Express Country Milk Co.,’’ 
and when the outbreak of cattle plague in 1865 threatened a 
milk famine in London, it was largely through Mr. Barham’s 
undertaking and his remarkable energy that such a disaster was 
prevented. 

London, however, was growing rapidly, the demand for milk 
Was Increasing, and the difficulty and danger of producing it in 
town sheds were becoming more and more pronounced. Town 
and country were thus for once brought together in a common 
interest; for it must be remembered that no small number of the 
London dairymen at this period were essentially dairy farmers, 
possessing all the practical experience of their calling and also 
those business methods and habits which life in the metropolis 
engenders. It was to this rare combination in many of its 
original workers that the future success of the Association was 
due. 

The feeling arose that those engaged in the dairy industry 
should associate more than had been possible in the past. After 
two years of agitation in the press, a meeting was held on 
24th October, 1876, at a Metropolitan Dairy Show inaugurated 
by the Agricultural Hall Auction Co., Islington. At this meeting 
Professor (then Mr.) Sheldon read a paper to open a discussion 
on the desirability of forming such an association, and proposed 
that one should be formed, with the title ‘‘ The British Dairy 
Farmers’ Association.’’ Theresolution wascarried unanimously, 
and a Committee was appointed to act on the terms of the 
resolution. 
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Objects of the Association.—The objects for which the 
Association was formed were summarised by the Chairman, 
Mr. John Coleman, at this meeting. He said that there was 
much to be discovered, and much knowledge to be spread abroad. 
in connection with dairy matters, and that the best means of 
advancing the cause of dairy farmers, and enabling them the 
better to meet the demands made upon them by the public, 
was to establish an association which should bind them together 
for the mutual improvement of their industry. This was further 
enforced in the first issue of the Journal published by the newly- 
formed body in 1877, in the words: ‘‘ It must be borne in mind 
that the Association exists for the improvement of dairy 
husbandry in Great Britain.”’ 

It is necessary to emphasise this fact, for many people seem to 
think that the Association was formed merely to hold a Dairy 
Show. This may partly explain why the Association has never 
been sufficiently supported by the dairy farmers of this country, 
nor its influence and true scope fully appreciated by the British 
Government during the 45 years of its existence. 

Initial Work.—We may best judge of the intention of the 
promoters by studying their first efforts. Mr. J. P. Sheldon was 
asked and agreed to visit the Hamburg Dairy Show in March, 
1877, with a view to writing a report on his visit. This repor: 
was published the same year in Part I of the first Journal of 
the Association. 

The Government was early approached on the question of 
cattle disease, and reseatch work was undertaken (see p. 644). 

The Association decided to offer medals at the London, Frome 
and Kilmarnock Dairy Shows for the best cows for dairy pur- 
poses, the best exhibits of cheese and butter, and implements. 
of merit for dairy purposes. 

The subject of dairy education also received attention, and 
details were obtained of a Dairy Station formed in Bavaria with 
the object of assisting the dairy industry in that State. This 
action marks a step in the promotion of the dairy interests in 
this country by the encouragement of scientific and practical 
education in subjects related to the dairy industry. 

That the primary objects of the Association should have been 
educational, using the word in its widest sense, is not to be 
wondered at when we study the names of the original founders. 
Foremost among them was the late Dr. Augustus Voelcker, whose 
scientific knowledge, wide acquaintance with practice and keen 
sympathy with farmers, enabled him to see the great need for 
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improved education and a proper training for those who contem- 
plated taking up any branch of the dairy industry. 

The desirability of holding a National Dairy Show had occurred 
to some of the original promoters, but it was not until 1878, two 
years after the formation of the Association, that the Committee 
held its first Dairy Show. 

On ist October, 1879, the Association was incorporated, and 
the Committee was then replaced by a Council. The members 
gradually increased, and at the end of 1879 the number was 360. — 

The influence exerted by a Society generally depends in large 
measure upon the impressions which the ideas of a few members 
make upon the body as a whole, and, as a corporate body, of 
being able to further these ideas more widely and more rapidly 
than could an individual. The Association has been fortunate 
in this way. Among the pioneers, Mr. H. C. Tisdall 
was destined to play a leading part, especially in the improve- 
ment of dairy cattle. The necessity for such improvement had 
long attracted his attention, and in a paper contributed to the 
second part of the first Journal he impressed upon dairy 
farmers that they should “‘ breed a race of cows more consonant 
with their own interest and the requirements of the 
community.”’ 

These views were enforced by careful records of the daily yield 
of milk from each cow in a herd of 60. Such records, probably 
the first of their kind, attracted considerable interest, and in 
1881 Mr. T. Higgin, of Liverpool, offered a challenge cup for 
the best dairy farm record, which was competed for in the 
following year. Since that time the Association has continued 
to impress upon dairy farmers the importance of records. 

Simultaneously Professor Sheldon, by active propaganda work, 
was aiming at the improvement of methods of dairy farming.» 
The results of his efforts were important, and the work has been 
continued by the Association. 

Milking Trials.—At the first three dairy shows, the prizes 
appear to have been given to cows merely after inspection of the 
animals. In 1879 and 1880 milking trials were instituted, and 
a report on the results obtained was published. The trials have 
been continued ever since, modified or extended as experience 
dictated, and have thrown light upon many problems. They 
have shown the natural fluctuations in milk, the peculiarities 
of breeds and individuals, and the possibilities of improvement. 

Conferences.—In 1885 it was decided to extend the educa- 
tional work of the Association by holding Conferences in the 
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country to discuss matters of importance to dairy farmers. 
These Conferences have since been a regular feature of the 
work of the Association. People engaged in dairying have been 
brought together and enabled to discuss matters affecting their 
industry to their mutual interest. The practical and scientific 
man has had the opportunity of exchanging views, each learning, 
from the other the directions in which possibilities of improve- 
ment might lie. The Conferences have not been confined to this 
country, but have been held in many parts of the Continent, thus 
enhancing their educational value and making them more than 
national in scope. 

It is difficult to estimate the value of the Conferences. The 
pleasure of social intercourse, the excitement of new scenes and 
the sense of a holiday which absence from home and the daily 
task gives to each of us, has caused some people to regard them 
as pleasure trips. Their real value, however, has been educa- 
tional, affecting not only individuals attending, but also, through 
printed reports, far greater numbers who were unable to attend. 
The Conferences, in fact, have had an important beneficial 
effect, of international magnitude, upon the dairy industry. 

Education.— While the leaders were striving to improve the 
dairy indusiry, there were few signs that the rising generation 
were studying the progress which had been made. To encourage 
a proper study of dairy science and practice, the Association in 
1887 offered to award a Diploma to each successful candidate, 
and an examination was held for this purpose. The results were 
not satisfactory, and in the following year a Dairy Institute for 
the instruction of pupils was opened near Aylesbury, Mr. John 
Benson being appointed Manager and Instructor. 

Much of the progress of the last thirty years may be traced 
to these examinations and to the instruction given in dairying. 
The Institute became a centre which attracted the best ability 
and from which for many years the leading teachers in this 
country were sent out. Many of these themselves became 
trainers of new workers. 

It was the presence of these numerous skilled workers in the 
dairy industry during the War which largely enabled the industry 
at home to survive the numerous and drastic changes which were 
imposed upon it. 

No review of the educational work of the Association would be 
complete without reference to the invaluable service rendered 
by Dr. Augustus Voelcker. From the beginning of the Associa- 
tion’s activities he urged the importance of the application of 
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science to the dairying industry, and his results in this direction 
have been considerable in developing the industry on the right 
lines. 

Research.—The first efforts in dairy research undertaken by 
the Association were a series of experiments on the feeding of 
dairy cows, carried out on Lord Vernon’s dairy herd in 1886. 
Three lots of cows, as nearly similar in all respects as possible, 
were selected, and it was found that the lot receiving 21 Ib. per 
head per day of properly proportioned dry matter gave as good 
results as other cattle receiving respectively 29 lb. and 84 lb. per 
head per day. The experiments thus proved that the system of 
feeding then in vogue was costly and wasteful, and that an excess 
of food over and above what the animals can assimilate is wasted. 
Their influence was very great at the time, and has affected 
the feeding of dairy stock in this country ever since. 

Some of the most valuable research work carried out by the 
Association has been in the domain of veterinary and bacterio- 
logical science. The diseases of cattle had, as already mentioned, 
attracted the attention of the original founders of the Associa- 
tion. Abortion was of widespread prevalence in 1879-80, and 
Professor J. Wortley Axe, of the Royal Veterinary College, 
investigated the matter at the request of the Association. In 
1887 it was assumed that scarlatina was produced by milk from 
Hendon owing to an eruption on the teats of cows. An out- 
break of diphtheria occurred at Framley, and was also attributed 
to milk. Into these and other outbreaks Professor Axe made, 
on behalf of the Association, careful and elaborate investigations. 
That the scarlatina came from cows was disproved, while the 
source of the diphtheria was traced to contaminated water with 
which the milk vessels were washed, and thus the disease con- 
veyed from man to man. 

Tuberculosis in cattle and its possible relation to the same 
disease in man, has been from 1887 a subject of growing 
importance. The view of the medical profession was that this 
disease was probably due to milk. This raised the question as 
to the prevalence of this disease in cows and of the bacilli in 
milk. Professor Axe made a careful investigation into the 
matter, and his results were published in the Association’s 
Journal for 1899 (Vol. 14). They showed that the prevalence 
of tuberculosis in cows, and especially of the bacilli in milk, he” 
been greatly exaggerated. 

The medical profession also asserted that milk frequently con- 
tained pus, and was not fit for human consumption. The Associa- 
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tion had the matter thoroughly investigated, and a report on 
the results of the investigations was published in its Journal for 
1910 and 1911. It was conclusively proved that what had been 
taken by superficial observers to be pus cells were normal cellular 
structures of healthy milk. 

Work During the War.—After the outbreak of the War the 
work of the Association naturally declined. A show was held in 
1915, but thereafter the shows fell into abeyance until 1919. At 
a public meeting of dairy farmers held at Westminster on 
6th February, 1918, under the presidency of Lord Desborough, 
K.C.V.O., the following resolutions were passed unanimously :— 

“1. It is desirable to discourage the slaughter of every 
healthy cow and female calf adapted for dairy purposes so as 
to ensure the utmost possible production of milk now and 
in the future. 

‘* 2. Cheese is the most perfect substitute for meat, hence 
all milk that can possibly be spared should be converted into 
cheese; and as the whey from cheese-making is best utilised 
when fed to pigs, the maximum number of pigs should be so 
fed, and to attain this end a necessary supply of offal, particu- 
larly from home-grown cereals, should be ensured.”’ 

Had the policy indicated in these resolutions been adopted from 
the very commencement of hostilities this country would not 
now be so heavily in debt to others. 


Such, in brief, are the foundations upon which the dairy 
industry of this country has been built up since the inception 
of the British Dairy Farmers’ Association. It has been a natural 
process of evolution, and during the period vast changes have 
taken place. 

From the commencement of its activities the Association has 
been impressing upon dairy farmers the necessity of improving 
dairy stock, of increasing milk production, of economy in feeding, 
and of skill in the manufacture of all dairy products. The War 
emphasised the need of attention to these matters. 

By its thirty years’ educational work the Association has taught 
those engaged in the industry how to obtain results far beyond 
what were previously thought possible; it has sent authorities 
on dairying to all our colonies, and has helped to promote dairy 
education throughout the British Empire. 

The great help which the Association gave the country during 
the terrible years of War was not direct, but indirect. It had 
trained an army of skilled workers, many of whom were found 
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invaluable during the emergency in teaching, organising, and 
directing various branches of the Government’s work. Owing 
to its activities, also, the country possessed many skilled dairy 
farmers who proved capable of carrying on under the most 
trying and often irritating conditions ever imposed upon any 
industry. 

In production of milk for consumption there has been a con- 
stant endeavour to ensure quantity, quality and cleanliness. The 
methods of making butter and cheese have been completely 
revolutionised by scientific progress. There is still room for 
improvement, and great changes loom in the distance. Science 
must lead, practice will follow. 
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BREEDING DAIRY CATTLE FOR 
MILK PRODUCTION. 


J. MackintosH, O.B.E., N.D.A., N.D.D., 


Research Institute in Dairying, University College, 


Reading. 


Durine recent years attention has been repeatedly directed 
to the importance of increasing the yield of milk from the dairy 
herds of this country. The Committee on the Production and 
Distribution of Milk, in their Final Report,* draw attention to 
the steps which can be taken to reduce the cost of production 
and increase the profit to the farmer, and the Agricultural Sub~ 
Committee, in dealing with the subject of the improvement of 
home breeds,{ laid special stress on the possibility of obtaining 
better yields by improved breeding methods. 

In order that a farmer may discover and dispose of his 
poorest and unprofitable milkers, it is essential that the practice 
of milk recording should be adopted, while a careful study of 
methods of feeding may result in a better yield from the same 
expenditure on food, but to maintain a herd at a high average 
yield it is necessary to ensure that the heifers reared to replenish 
the herd shall milk as well as. or better than. their dams. To 
attain this result, the utmost care must be given to the selection 
of the sire and to the choice of cows which are likely to produce 
heifers of the desired type and qualities. 

The owner who wishes to improve his herd by breeding 
must first decide upon the type of animal he wishes to breed. 
Where the herd consists of cows of purely dairy type. such as 
Jerseys, Guernseys, or Ayrshires, the decision should not be 
difficult, but attention will need to be given to differences in 
type and size. Thus; in Jerseys the rent-paying farmer may well 
consider whether he should adhere to the Island type or try 
to develop a larger, hardier type, it may be less refined, but 
possessing equal or greater powers of milk production. 

With cows of the dual-purpose type, the need for a clearly 
defined aim is even more necessary. As the objects for which 
the dual-purpose cow is kept are to give a good yield of milk 
annually (say 7,000 lb. to 10,000 lb), to lav on flesh readily 
on the best parts of the carcass when fattening, and to produce 

* Final Report of the Committee on the Production and Distribution of Milk. 


(Cmd. 428), p. 13, par. 51 (2); p. 14, par. 59. 
+ Ibid, p. 29, par. 3. é 
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heifer calves which will be satisfactory dairy cows and bull 
calves which can be reared into good steers, it is easy for the 
breeder to think so much of one of these objects as to neglect 
others. } 
There is considerable divergence of opinion as to whether 
the dual-purpose ideal is really attainable, i.e., whether it is 


possible to combine in a family of animals the desired excellence’ 


in all directions. It is readily granted that individual cows 
possess the two qualities of large milk yield and fattening 
capacity to a high degree, but it is by no means proved that they 
possess the power of producing both heifers as good as themselves, 
and steers with the conformation and fattening capacity required 
in high-class beef animals. The practice of some breeders in 
selecting one bull from a family more noted for beef than for 
milk in order to increase the substance of the herd, and, later, 
selecting a bull from a dam with a high milk record in order to 
raise the falling milk yield, supports to some extent the point of 
view that it is almost impossible to breed dual-purpose cows 
from similar stock with any certainty. 

It is sufficient here to point out that efforts to attain a dual- 
purpose ideal may lessen the chances of success in breeding 
for milk production, and it is suggested that the farmer whose 
main source of income is milk or other dairy products, should 
concentrate his attention on improving the constitution, the 
breeding powers and the milk yield of his herd. 

The breeder should first make himself familiar with the 
principles of breeding, and consider their application to his own 
particular conditions. More rapid progress is likely to be made 
when a group of farmers in one district are working for improve- 
ment in the same direction and with similar material. Friendly 
co-operation and competition are invaluable, and in this direction 
Milk Recording Societies may do much in bringing owners of 
the same breeds or with the same aims in touch with one 
another. | 

Principies and Systems of Breeding.—The first principle to 
be noted is embodied in the familiar phrase “‘ like begets like,”’ 
and the second is that the progeny always show a greater or 
lesser degree of variation from their parents. A tendency has 
become evident in recént years to modify the first phrase to “* like 
tends to beget like,’’ and to amplify it to ‘‘ like begets like or 
the likeness of an ancestor.’’ Observation suggests that the 
latter is probably more correct. It has been the custom of some 
writers on breeding to speak of the inheritance by the immediate 
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progeny of characteristics possessed by their parents and the 
variation of progeny from the characteristics of their parents as 
antagonistic ““forces,’’ but a closer study of the problem has 
made it clear that, except in very rare cases, variations from the 
type, colour, &c., of the parents may be just as truly inherited 
from some ancestor as are the exact repetitions of features pos- 
sessed by the parents. Further, variations may be either away 
from or toward the ideal aimed at. The former are undesirable 
and disappointing, while the latter constitute an opportunity for 
progress in the desired direction. The main problem for breeders 
is how to transmit the maximum inheritance of the desirable 
qualities possessed by the parents. The uncertainty as to the 
results which will follow from the mating of any two animals is 


- one of the greatest hindrances to successful breeding. 


The application to stock breeding of the discoveries of Mendel 
and his followers has thrown considerable light on _ the 
inheritance of such easily identified characteristics as colour 
of coat, colour of face, and presence or absence of horns, but little 
progress has as vet been made with other and more important 
characteristics, such as high and low milk yield, high and low 
butter fat content, capacity for fattening and tendency to 
leanness. Progress has been hindered by the absence of 
clean-cut dividing lines and the difficulties of identification, 
the slow rate of reproduction in cattle, the differentiation of sex 
and the impossibility of directly assessing the dairy qualities of 
bulls. These difficulties, however, should be overcome in time, 
and there are doubtless many present-day breeders who would 
be ready to co-operate in the collection of data on single or 
related points if some lead were given them in this direction. 
Mendelism may one day enable the dairy farmer to breed heavy- 
milking stock with the same certainty as the breeder of 
Aberdeen Angus cattle breeds black and hornless animals. 

Systems of Breeding.—The systems of breeding adopted are 
usually described by one or other of the terms crossing, grading, 
in-breeding, or line-breeding. 

Crossing usually describes the mating of animals of distinct 
breeds, e.g., Shorthorn with Jersey. The first cross between 
some breeds is often a popular and useful commercial animal, 
combining to some extent the desirable characteristics of the 
parents. At the same time, the introduction of the 
characteristics of another breed must increase the uncertainty 
as to the qualities which will appear in individual offspring, 
particularly in the second generation. Crossing, therefore, by 
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increasing the tendency to and possibility of variation, cannot 
be a successful means of improving a herd. Crossing is some- 
times applied to the mating of animals of different types or 
families within a breed, and the result in this case is similar; 
the first cross often shows a combination of the qualities of the 
parents, but in later progeny the greater tendency to variation 
increases the uncertainty as to the inherent qualities of the 
progeny. 

The term ‘“‘ grading ’’ is in common use in America, and 
describes the continued mating of cows of a nondescript type with 
pure-bred bulls of some breed having the desired qualities. This 
method has been largely used in the past in building up several 
of the pure breeds of the present day. The scheme of the Dairy 
Shorthorn Association for the registration of the progeny of 
pedigree bulls out of cows of approved type embodies the 
principle of grading. This system offers the surest means of 
improvement where the owner of a herd of cows of mixed 
ancestry cannot see his way to dispose of his herd and replace 
it by cows of a pure breed. 

In-breeding is the mating of closely-related animals, e.g., 
sire and daughter, dam and son ,and is the opposite of crossing. 
When this system is followed, there is great probability of the 
appearance in the progeny of the characteristics of the parents, 
and small likelihood of variation from the desired type. It is the 
surest and speediest of all breeding methods for fixing the 
characteristics which are desired, and it has been a predominat- 
ing influence in the building up of most of our present-day 
breeds. 

In contrast to its power for good, in-breeding, carried on 
unwisely, may ceuse disastrous results. Loss of size, con- 
stitutional vigour and breeding powers have in some notable 
cases followed from persistent in-breeding, and at the present 
day the practice of this system is uncommon. 

Line-breeding describes the mating of animals that are more 
or less distantly related to each other. It might be called a 
modified form of in-breeding, because it embodies the same 
principle—that of concentrating and fixing family type and 
qualities. At the same time, the degree of relationship is not 
close enough to cause any serious risk of the development of the 
bad effects of in-breeding. This system is extensively followed 
in most of the pure breeds, and has given most satisfactory 
results. Close line-breeding would be exemplified by the use of 
two sires from the same family, each being mated with the 
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daughters of the other; this method is only practicable where a 
fairly large herd is kept and the bulls may be retained with 
safety. The mating of successive bulls from the same family 
with the progeny of each preceding sire would illustrate more 
distant line-breeding, and the adoption of this method is within 
the power of the average dairy farmer. 

Pedigree and its Uses.—Pedigrees provide information on the 
ancestry of individual animals, and are of incalculable value to 
all breeders. It is only by a study of pedigrees that a breeder 
can obtain the information necessary to enable him to follow a 
system of line breeding. The description of a pedigree usually 
given, however, is incomplete and misleading. It is customary 
to trace the descent only through the female side, and often 
an animal is described by a family name when it traces its 
ancestry on the female side to some famous cow, although this 
cow may be only one of four great-grand-dams. The dam and 
grand-dams of the sire are just as important as the dam and 
orand-dams of the dam. 

It is also most desirable that the statement of pedigree should 
be supplemented by reliable information as to the dairy qualities 
of the dams and the dairy prepotency of the sires. In this 
respect, milk records meet a great need, and the breeder would 
be helped materially if a uniform method of stating milk yields 
were adopted. 

Definition and Measurement of Dairy Qualities.—Some 
definition of the desired dairy qualities is first necessary. Five 
may here be mentioned :—(a) large milk yield; (b) persistency 
of milk yield; (c) high milk fat percentage; (d) regular breeding 
powers ; and (e) good constitution. 

Of these qualities, (c), (d) and (e) are possessed, often to a 
high degree, by cows of beef breeds. They are not confined to 
the dairy breeds, but are included here in addition to the 
specific dairy qualities of a large and a persistent milk yield, 


because they are essential in first-class dairy cows of any breed. 


It is next desirable to ascertain the extent to which these 
different qualities are related. Some information on the first 
four points has been collected through the agency of mulk- 
recording societies, and the development of this practice should 
enable valuable data to be obtained. Milk recording, as carried 
out in England and Wales, collects information on the quantity 
and persistence of milk yields (a) and (b), and, where the cows 
remain in recorded herds, on breeding powers (d). Only in rare 
instances is information collected on fat percentage (c), and this 
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defect lessens the value of the work of the societies as an aid to 
the study of the inheritance of dairy qualities and to breeding 
in general. With regard to constitution (e), it may be inferred 
that no cow will give high milk yields and breed annually for, 
say, five or more years unless she possesses a very sound con- 
stitution, but the maintenance of constitutional vigour is closely 
associated with conditions of rearing, ‘housing, feeding and the 
risk of incurring infectious or contagious disease. The question 
of feeding is important, since a heavy milker may break down 
after a few years if she has been poorly fed. 

With regard to the correlation between the other qualities, 
the opinion is commonly held that a large milk yield is usually 
associated with a low percentage of fat, and vice versa, and that 
heavy milkers are less regular breeders than those giving lower 
yields. The actual correlation between these and other points 
can only be arrived at after careful study of a large amount of 
information, but the breeder is not so much interested in the 
degree of relationship found in a large number of animals 
between, say, large milk yield and high fat content, as in the 
discovery of individual animals which possess both these 
qualities. Tf it be a general rule that high yields are associated 
with low fat content, it is the exceptions to the rule that form 
the breeder’s opportunity for the improvement of his nerd. Such 
exceptions are fairly numerous. 

In this connection it is important to record the conclusion 
of Professor Wilson,* after the study of several thousands of 
records of Ayrshire cows, that the inheritance of quantity and 
quality—high yielding capacity and fat percentage—are 
independént of each other. It should, therefore. be possible to 
unite in the progeny of selected parents the two qualities of 
large yield and high percentage of fat. 

Inheritance of Dairy Qualities—This conclusion leads 
directly to a consideration of the inheritance of dairy qualities. 
Can it be said that cows which are found to possess one or more 
of the qualities referred to pass these on unfailingly to their 
progeny? Every breeder knows his own disappointments in 
this matter. Cows with high records, even when mated with 
most carefully selected bulls, fail to transmit their qualities to 
their offspring, while others with moderate records have progeny 
which excel their dams. As illustrations of the uncertainty 
which is often met with. the following details, taken from the 


* Scientific Proceedings of the Royal Dublin Society, Vol. XII. (N.S.), No. 35, 
July, 1910. 
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records of the herd of non-pedigree Dairy Shorthorns at the 
University College Farm, Reading, may be interesting :— 


Daughters. Grand-Daughters. 


| Rosamonp (No. 47) by “A”| Rock Rose (No. 58) by “C” 


5 L.P.—11397 lb. 3 L.P.—60587F |b. 
50°6 wks. 9°6 wks. | 363 wks. 15 wks. 
Rose (No. 16) ROSABELLE (No. 49) by “B”’ 


7 L.P.—9125* lb. 4 L.P.—7098 lb. 

45-7 wks. 11 wks. | 41°2 wks. 9°8 wks. 

| Rosemary (No.55) by “C” 
2L.P. 8003 Ib. 
42 wks. 9 wks. 


FILLPAIL (No. 28) | Fiuupait (No. 46) by “A” Fiuipain (No. 57) by “C” 
1 L.P.—5036 lb. | 1 L.P.—1083 lb. 3 L.P.—7792 Ib. 
37 wks. 8 wks. | 13 wks. 40°6 wks. 12-7 wks. 


Be.inpA I. (No.50) by “C” 
| 1L.P—4191 Ib. 


29 wks. 
BELL (No. 7) BELL (No. 41) by ‘ | Betinpall. (No. 61) by “C”’ 
2 L..P.—8225 lb. | 6 L.P.—9891 Ib. 1 L.P.—3468 |b. 


43wks. 13 wks.| 458wks. 153 wks. | 32 wks. 


BELLA (No. 67) by “D” 
1 L.P.—2063 Ib. 
25 wks. 


‘“‘A”’—a pedigree Dairy Shorthorn bull and sire of heavy milking stock 
(see p. 655). 


“ 3? 

2g ” 7 ? ”? 

“Cv - Ps ,, and the sire of stock giving 
| good yields (see p. 655). 

“p°— a 2 as , and the sire of stock giving ~ 


fair yields. 
The figures under each cow show the number of lactation periods, 


the average milk yield, the average number of weeks in milk and the 
average number of weeks dry. 


* 2 quarters only for 5 lactation periods. 
T3 2 2 


3? 3? 93 


The progeny of the cow Rose (16), though by three different 
sires, have been very good dairy animals; one of them, 
Rosamond (47) by bull ‘‘A,’’ especially so. The daughter of 
Fillpail (28) by the same bull was a complete failure as a 
milker (see Fillpail (46)), but the daughter of Fillpail (46) by 
bull “‘C’’ is an excellent cow. 

Bell (7) was a good cow, and her daughter by bull ‘‘A’’ was 
even better. The latter’s daughters, however, have been dis- 
appointments, though two of them were by bull ‘‘ C,’’ the sire of 
the good cow Fillpail (57). 


654 BREEDING Datry CATTLE. ators, 


The system of breeding followed in the herd from which the 
above details were obtained partakes more of grading than of 
any of the other systems described, and is fairly representative of 
the methods followed by the progressive dairy farmer. The degree 
of uncertainty as to inheritance of these qualities is probably 
less in some pedigree herds where a line-breeding system has 
been followed, and also less in the single purpose dairy breeds, 
than in those which claim dual purpose qualities. 

The experience of breeders, nevertheless, has made it clear 
that cows which are good dairy animals do not necessarily have 
the power of passing on their own good qualities, either to their 
female or male progeny. This leads to a most important con- 
clusion—that the ability of a cow to transmit its productive 
qualities is distinct from the possession of these qualities. | 
We may therefore add another to the list of dairy qualities 
already given—(f), ability to pass on productive capacity to the 
progeny. From the breeder’s point of view, this is the most 
important of all. qualities, and if, in addition to the possession, 
to a more or less marked degree, of those qualities previously 
mentioned, the animals possessing it can be identified, some real 
progress has been made towards “‘ certainty ’’ in breeding. 

Breeding Value shown by Progeny Records.—Up to the pre- 
sent the only method whereby the possession of such prepotency 
can be discovered is by a study of the actual records of the 
progeny. With dairy stock, this requires a much longer time 
than with beef stock. It is possible in two breeding years to 
ascertain with a considerable degree of certainty the quality of 
the progeny of a beef cow, and still more so of a beef bull. With 
dairy stock. however, until external appearances can be more 
accurately interpreted, three or four breeding years must pass 
before the milk records of the progeny show the actual powers 
of transmission possessed by their parents. In the case of cows 
this delay is not serious, but with bulls it means that, as a rule, 
the sire is slaughtered some time before his real powers as a 
setter of dairy stock can be known. 

In herds of pedigree stock, bulls are frequently retained until 
well on in years, but in the past in this country it has not been 
the practice to determine the breeding value of such bulls by a 
study of the records of the progeny. It is quite probable that 
some such bulls have been retained because of their dam’s or . 
their own showyard record, or for other reasons which have no. 
appreciable bearing on the transmission of dairy qualities. 

There is some indication that this new point of view in the 


1920. | BreEepInG Datry CatTrur. 655 


judging of dairy bulis is gaining ground, particularly among 
Friesian breeders, but it is so important that it deserves wide- 
spread publicity. This should lead to a fuller realisation of the 
very true saying among farmers, that ‘‘ the bull is half the 
herd.’’ 

For the purpose of obtaining a progeny record of a bull, it 
is necessary to have the milk records of the dams as well as those 
of the daughters, and the breeding value of the bull can be 
judged by the difference between the average record of the former 
and of the latter. To illustrate this important point, the progeny 
records of two bulls used in the herd at the University College 
farm are shown below :— 

Progeny Records of Bull “A.” 


Dams. Daughters. 
Number of Animals er 8 8 
Number of Lactation Periods i. 20 20 
Average Yield per Lactation Period 8518 lb. 8479 Ib. 
Loss per Lactat.on Period as ae 39 Lb. 
Average Lactation Period ... 6. 46-4 wks. 44-3 wks. 
Average Dry Period es bee 10:0 wks. 11°3 wks. 
Average Period between Calvings 56°4 wks. 55°6 wks. 
Gain between Calvings ng 0:8 wks. 


Note I—The dams were a selected group of cows Hite from different 
places, and they show a remarkably high average yield. 


Note I7.—The 20 lactation periods of the daughters comprise more first and 
second periods than the 20 of the dams, and a larger proportion of these 
periods commenced during the summer months, thus handicapping the 
daughters. When these two conditions are taken into account, it can 
contidently be said that the daughters were superior to the dams, showing 
that Bull ‘‘A” possessed exceptional breeding value for milk production. 


Progeny Records of Bull “ C.” 


‘ Dams. Daughters. 
Number of Animals ‘ ie 2 12 
Number of Lactation Periods wae 20 25 
Average Yield per Lactation Period 8001 Ib. 6468 lb. 
Loss per Lactation Period in SRP ED 8S-W0. 
Average Lactation Period ... Es 43°3 wks. 38°3 wks. 
Average Dry Period st ca 10-1 wks. 13°6 wks. 
Average Period between Calvings 53°4 wks. 51°9 wks. 
Gain between Calvings se dda 1:5 wks. 


Note I.—The dams include cows purchased for their apparent milking qualities, 
and several of the daughters of Bull ‘‘ A.” The average yield is notably 
good. 


Note IJ.—The 25 lactation periods of the daughters include 5 more first and 
second periods than the 20 of the dams, and to a certain extent this 
handicaps the daughters. The season of calving gave no advantage to 
either group. The ‘yields show that Bull “‘C” lacked the breeding value 
for milk production of Bull “ A,” but was nevertheless a useful dairy bull. 


The above results show that Bull ‘‘ A ’’ was capable of siring 
female progeny which gave an average milk yield of 8,479 lb. 
in an average lactation period of 44:3 weeks, and which were at 
least equal to their dams in productive powers. The heifers and 
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cows got by Bull ‘‘C’’ averaged 6,468 lb. in 88-3 weeks, and 
failed to equal the record of their dams by 1,533 lb. These 
figures show conclusively that ‘‘A’’ was much the better bull 
for breeding purposes; he was, in fact, a bull worthy of a place 
in the best pedigree Dairy Shorthorn herd in the country. Un- 
fortunately, following the usual custom, he was sold for slaughter 
before any of his progeny came into milk. 

Progeny Tests of Bulls.—It is obvious that information from 
progeny records cannot be obtained in a short time, and that 
the extended use of bulls which have proved their value 
involves a change in practice in regard to the age to which bulls 
are kept. Under ordinary conditions, bulls are used for two to 
three years, and fattened for slaughter when three to four years 
old. So long as this practice is continued, the use of tested 
sires is impossible. With the larger breeds of dairy cattle, a 
bull will be four to four and a half years old before the oldest of 
his heifers calve down, and about five years old before they com- 
plete a lactation period. It may be possible to form a reliable 
opinion as to the lack of dairy qualities of these heifers by their 
poor udder development before, and low milk yield just after, 
calving, but, if the heifers promise well, it is not possible to dis- 
tinguish between the good and the very good until well on in 
the lactation period. The progeny test, therefore, can only 
give information in terms of milk yield for bulls of five years 
and over, and to be of maximum value the bulls must be healthy 
and active for some time thereafter. 

In herds of pedigree stock, it is not,uncommon to find bulls 
kept for as many years as they retain their usefulness, but the 
dairy farmer with non-pedigree cows sees many difficulties in 
keeping a bull until he is five years’ old. If the farmer is to 
avoid in-breeding, a second bull must be bought to serve the 
progeny of the first one, and few herds are large enough to 
warrant the keeping of two bulls; while old bulls occasionally 
develop bad tempers and become dangerous to handle, but this 
difficulty may largely be overcome by more careful housing, 
handling and regular exercise. Further, the possibility that, 
should the progeny test show the bull to be very deficient in 
power to transmit dairy qualities, the cost of two additional years’ 
keep will be incurred without any return, makes farmers less 
willing to undertake the trial. 

The most economical solution of this difficulty appears to lie 
in the co-operation of two or more neighbouring farmers. Two 
promising bulls might be purchased for two herds, on the under- 
standing that during the first three years they should be used 
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approximately equally in both herds, and if one bull were found 
to be of great dairy prepotency, he would be kept as long as 
possible for mating with mature and unrelated cows. Under 
these conditions, however, judicious in-breeding most probably 
would give very satisfactory results. Such a scheme could be 
worked equally well with three participants. The same system 
could be followed without the risk of differences of opinion 
where one owner maintains a large herd or has cows at two or 
more homesteads. Young bulls would be required from time to 
time for mating with heifers, as is the custom at present. 

The co-operative societies of small holders organised under 
the Ministry of Agriculture’s Live Stock Improvement Scheme 
could adopt the tested sire system. Bulls could be transferred 
from one society to another, and the societies would have the 
advice and assistance of the Live Stock Officer at all stages. 
The period necessary for a progeny test could also probably 
be shortened by good management and feeding of the young 
stock, and by mating at an earlier age than usual. 

Owners of pedigree herds who have confidence in the bulls 
they offer for sale might also come to some agreement with 
purchasers as to the retention of a bull for the necessary time, 
since, when a specially good bull is found, the family from which 
he is bred immediately increases in value. 

Progeny Tests of Cows.—Tests of the power of transmission 
of dairy qualities in cows are not, of course, of the same import- 
ance as in the case of bulls. A cow will, on the average, have 
but five or six calves in a breeding herd, and as only half of 
these may be heifers, individual cows with the maximum power 
of transmission can, through their female progeny, make only a 
small contribution to the improvement of the herd. The basis 
of selection of cows for breeding must, nevertheless, be facts— 
not opinions—hence the need for a great development of milk 
recording to supply information on the degree to which dairy 
qualities are possessed by cows in the herd. The need for con- 
stitution must also be kept in mind; and, lastly, ‘* foundation ”’ 
cows should exemplify to a marked degree the type and 
characteristics of the breed. ) 

Registers of Heavy-milking Cows and of Dairy Bulls.— 
Reference may also be made to the formation of registers of 
heavy-milking cows in relation to the breeding of dairy bulls. 
Registers of cows complying with certain conditions as to 
minimum yield, and other particulars, are now compiled by the 
Ministry of Agriculture, the Dairy Shorthorn Association, .and 
at least one Breed Society, and one of the advantages claimed 
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for such registers is that they afford a basis for a register of 
bulls out of cows with authenticated yields. The emphasis 
already laid on the distinction between possession of dairy. 
qualities and power of transmission, and on progeny tests, 
indicates another basis which might be adopted for entry into a 
register of bulls. 

A register of bulls which have a minimum number of female 
progeny qualifying for entry into the registry of heavy 
milking cows will be a more valuable guide to breeders 
than a list of bulls out of registered cows. The entry of a 
bull into such a register would add greatly to its own value and 
to the value of its family, and the information would be an 
invaluable complement to pedigrees and of great assistance in 
selecting animals for any particular application of the line- 
breeding system. 

Summary.—From the individual breeder’s point of view, 
success in breeding for milk production is most likely to be 
attained by working steadily towards an attainable ideal 
embodying type, constitution, breeding powers and dairy 
qualities; by the selection of cows conforming as closely as 
possible to this ideal; by the study of pedigree and milk records; 
and by the use of bulls, good animals in themselves, and possess- 
ing some considerable degree of concentration of the blood of a 
family of cows (i.e., line bred) showing the desired type and 
characteristics, and the required degree of dairy qualities. If 
an aged bull of the desired breeding and the sire of progeny of 
known merit can be obtained, a definite advance should be 
assured. 

From the breed point of view, success lies in the direction of 
the identification and increase of families and animals possess- 
ing breed characteristics, dairy qualities, and the power of 
transmitting them to the utmost possible extent; the adoption of 
a uniform method of stating milk yields; the certification of milk 
yields and percentage of fat by an external authority; the 
development of registers for heavy-milking cows, with classes 
for different ages from the age at first calving to maturity, and 
the formation of registers of bulls with a minimum number of 
daughters entered in the heifer and cow registers. 

From the national point of view, breeding for milk production 
would be assisted by the inauguration of a scheme for the 
collection of data on the possession and inheritance of dairy 
qualities and for the study of this data at the Institute for 
Research in,Animal Breeding. 
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oe LIFE HISTORY OF. THE 
COMMON MOLE 
(Talpa Europea). 


Lionet FE. Apams, B.A. 


Most people have learnt that the mole is an insectivorous 
burrower with a cylindrical body covered with black velvety fur, 
which rises vertically from the skin. This peculiarity is alleged 
to have been acquired to enable the animal to move both back- 
wards and forwards in its narrow tunnels without brushing the 
fur “‘the wrong way.’’ Although it is true that the vertical fur 
can be smoothed in any direction, it is most unlikely that the 
peculiarity has been acquired for this purpose, since the animal 
can, with one or two strokes of his powerful fore-paws, clear 
enough space to turn round in a couple of seconds. In all proba- 
bility the upright fur is useful for avoiding the retention of earth. 
and is easily scratched clean. 


The mole’s range, so far as the United Kingdom is concerned, 
embraces the whole of Great Britain, but not Ireland. It is found 

, on the summits of our highest hilis wherever worms exist, but 
is most plentiful in the low-lying plains. It may also be found 
burrowing on the sandy sea shores, even as far as the tide marks. 


In order to follow the mole’s career it will be convenient to 
start with an account of the courtship of the parents. 


In early spring both sexes, especially the boars,* travel in 
search of mates. Their wanderings may often be recognised by 
small furrows, or tunnels so near the surface as to hit the 
soil ina ridge. These travelling runs are different from all other 
runs in that they are always in a straight line; they are usually 


i . . 

Q ealled *‘ rutting runs,”’ although there is no evidence that pairing 
takes place within them. The meeting of the boars and sows is 

oe fortuitous and promiscuous, no pairs having been known to 


inhabit a nest together. The female prepares a special nest as a 
nursery on a somewhat similar but simpler plan than the winter — 
fortress, which will be described later. So far as the writer is 
aware, NO mammal prepares a nursery until well advanced in 


be) 


he * The sex names are ‘‘ boar” and ‘‘sow. 
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pregnancy. If this holds good with regard to the mole, six weeks 
rather than one month is nearer the actual period of gestation, 
as some nests from which the writer has taken young had been 
made about a month previously. 


The following evidence is sufficient to prove that the female 
litters only once a year. 

Hundreds of dissections at all times of the year show that an 
enormous development of testes, prostate and corpus spongiosum, 
takes place in the male commencing late in January, and culmi- 
nating about the end of March or the beginning of April, when 
pairing takes place. These organs afterwards decrease in size, 
until by the end of May they have become normal again. They 
remain in this condition during the rest of the year. 


There is thus only one short “‘ rutting’’ season, practically 
confined to the latter part of March, April, and perhaps occa- 
sionally the beginning of May, after which both sexes are com- 
pletely exhausted. The earliest personal record the writer 
possesses for a foetal litter (which was within three or four days 
of birth) is 13th April, and the latest date he has seen young 
in the nest is on 25th June; these young moles were quite 
ready to leave the nest. 

Thus, on the assumption that the period of gestation is four 
weeks (it is probably rather more) it is evident that the female 
would not have time to breed twice within the time mentioned 
during which young are found, even, as is not the case, if she 
were in condition to do so. Moreover, these limits of earliest 
and latest births are not those of the same year or locality, so 
they may be fairly curtailed, and a month of courtship may be 
presumed to be the limit of the mole’s capacity. 


The average number of young in a litter works out at rather 
more than 3-5. The writer’s personal records are as follows :— 
1 litter containing 1 young. 

4 litters containing 2 young. 
20 litters containing 3 young. 
31 litters containing 4 young. 

4 litters containing 5 young. 

1 litter containing 6 young. 

The writer selected one mole for measurement from each of 
several litters, and others from the same nests at intervals, and 
has prepared the following table of the rate of growth and con- 
comitant personal appearance from the day of their birth to the 
twenty-second day, when they are ready to leave the nest. The 
measurements are in millimetres. 


| 
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Number of Head Hind 
Days old & Body Tail Foot Colour Remarks 
1 42 8 5 Very red Umbilical cord un- 
healed. 
2 47 9 55 Red Ditto. 
3 52 10 6 
+ 57 11 7 
) 62 1 8 Pink 
6 67 12 9 
7 71 13 = 
8 76 14 10 
9 80 15 11 Slightly lead coloured 
on back 
10 85 15 12. Slightly darker 
11 89 6 13 
12 o4 16 14 Ditto 
13 99 17 15 
14 105 17 16 Lead colour all over ; 
fur visible 
15 109 8 16 
16 112 21 16 
17 114 23 16 Completely covered Ears open 
with velvety lead- 
coloured fur 
18 115 23 1 
19 116 24 17 
20 117 25 
21 117 26 17 Fur nearly normal Eyes showing a 
colour and length spot of matter ; 
not yet open 
22 118 27 17 Fur nearly normal Eyes opening 


During the summer and early autumn moles come to the 
surface in search of worms and to drink, the dewy herbage 
supplying the latter need. In the hot year of 1911 the 
surface of the ground in certain districts was caked so hard that 
the moles could not burrow through, and numbers of those which 
came above ground by their usual exits were unable to dig 
themselves in again, and so perished. One farmer stated that 
he used to go out at night with his dog, and killed over 300 
on his own farm. In some parts of south Surrey the moie was 
almost exterminated. 


The Mole’s Fortress.—As autumn draws on, the impulse 
seizes the mole to prepare a winter habitation which is known 
as ““ the fortress.”’ 

Much legendary inaccuracy has been handed down about the 
mole and its fortress. It has been repeatedly asserted that the 
mole deliberately chooses the most suitable spot, preferably “‘ in 

E 
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the foundation of a wall, under a hedge, or at the root of a tree.’” 
In the vast majority of cases, however, the fortress is placed 
in the open field, and se’dom in the situations indicated above, 
although very occasion Ay the writer has found fortresses near 
hedgebanks and under trees; in these instances the mole most 
probably was not aware of the tree. Abundance of food, never- 
theless, does influence him in his choice, in so far as being 
satisiied with his locality, he encamps upon it. To imagine, 
however, that a practically blind animal of the mole’s impatient 
disposition and subterranean habits can make a deliberate choice 
of the most favourable spot after a survey of the surroundings, 
is absurd. 

Everyone is familiar with the time-honoured figure of the plan 
of the fortress. Originating from Geoffroy Saint-Hilaire and 
elaborated by Blasius, it has been copied by every succeeding 
writer without the slightest attempt at verification, until the 
publication of the works of J. G. Millais,* and the late Major 
Barrett-Hamilton.t The old text-books referred to this fortress 
as though all were constructed exactly alike on a pre-arranged 
plan of labyrinthine escapes from enemies above and below, 
whereas observation shows that the more or less complicated 
galleries are purely incidental in piling up a protecting heap 
over the excavated nest; there is one exception, however, which 
will presently be described. 

The first act in the making of the fortress is the excavating 
of the nest cavity at some point in one of the usual tunnels. 
This cavity is spherical in shape and about the size of a man’s 
head, and is just below the surface of the ground. The earth 
is ejected through a hole in the top in the same way as an 
ordinary molehill is thrown up, viz., by forcing the earth up. 
with the top of the head in quick jerks. 

As the ejected earth piles up, the mole must penetrate the heap 
and reach the surface, and in this way a tunnel is made. The 
nest cavity made, the next procéeding is to excavate the bolt run. 
This is a tunnel leading downwards from the bottom of the nest 
perpendicularly for some 6 inches, when it curves upwards and 
opens into the original tunnel leading into the nest cavity. 

In order to protect the nest from enemies and weather, the 
mole proceeds to pile up a huge mound of earth on the top of 
the heap already over the nest, by further tunnelling outside 
the nest. In the process tunnels are formed within the mound, 


* The Mammals of Great Britain and Ireland. 
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the heaping up always being from below the surface. Dissec- 
tions of hundreds of these fortresses plainly reveal the fact that 
they are not purposely made as escapes, but are purely 
incidental to the work for the protection of the nest. I¢ is 
astonishing how well these tunnels keep their shape and do 
not fall in; probably their sides are tightly pressed by the 
working of the mole as he pushes the loose earth through them. 

When complete the fortress is from 12 to 14 inches high 
and 3 to 4 feet in diameter. The nest cavity is filled with grass 
or leaves; mm it the mole lives throughout the wimter. The 
writer has known a large fortress erected in one night. 

The nursery made by the female in spring is quite distinct. 
- It is on the same pian as the fortress, but it very seldom has 
a bolt run, and is usualiv on a smaller scale. 

When a2 mole erects a fortress on the same spot in the foliow- 
ing year, he never uses the nest cavity previcusly made, but 
constructs a fresh nest in the mound close to the old one. The 
writer has found three such nests, each built on the top of 
the preceding one. 

The Food of the Mole. The mole is an insectivorous 
animal, but, like shrews, hedgehogs and others, it is also car- 
_ Bivorous. Examinations of stomachs made by the writer and 
others all tend to show that worms are the staple diet, but 
that any grubs, leather-jackets, and such like insects are eaten 
with equal readiness. The vegetable matter found in their 
stomachs is swallowed inadvertently in the hasty gulping down 
of their prey. The writer has watched his captives feed on 
worms. The mole, after seizing a worm with his mouth, 
would hold it down with his paws, and with his snout feel the 
way to one end (as often the head as the tail) where he would 
eat the worm, moving the while to the other end by a series 
of quick jerks. Sometimes he has brushed away the external 
earth from a worm with his snout and paws before commenc- 
mg to devour it. On one occasion a large lobworm had 
burrowed nearly out of sight, when the mole found and seized 
it, but instead of tugging at the creature furiously and thereby. 
breaking it and losing a portion, he held the worm taut and 
presently, yielding to a gentle strain, it was secured whole. 
This act shows that the moles acquire a remarkable experience 
of catching worms. ; 

On another occasion, when a captive had been fed until he 
could eat no more, he seized a worm, bit it with quick bites 
along its whole length, and then crammed it into the earth, 
E? 
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left 1t, and turned about to find another. He was given 
another large lobworm, which he treated in exactly the same 
way, thrusting it into the same hole, which he immediately 
covered up by scraping the earth over it with his paws. On 
two other occasions the writer has seen a captive bury worms 
and also a dead mouse in this manner. ‘lhe moles would eat 
dead mice, but preferred worms and slugs. 

Moles have been accused by gamekeepers of eating the eggs 
of pheasants and partridges, but it is doubtful whether this 
accusation is altogether justified. It is possible that if an egg 
were to fall into the mole’s tunnel as he was operating beneath 
the nest. He described the mass as “‘ three spadefuls.’’ This, 
but the writer has evidence of eggs being ignored by the mole. 

There is an old story of moles storing worms, which appears 
to have some foundation. A farmer on whose land the writer 
was trapping moles told him that on digging out a fortress he 
came across a mass of worms in the nest cavity close beside 
the nest. He described the mass as ‘‘ three spadefuls.’’ This 
taken in conjunction with the writer’s own observations of their 
burying habit, removed his previous scepticism on this point. 

The mole does not hibernate, but wakes up in his warm nest 
in the fortress about every four hours, when he goes in search 
of food. His tracks have often been found in the snow. 

Is the Mole blind?—Observations seem to point conclusively 
to the fact that the mole is practically blind. 

When a worm is placed near a mole the latter immediately, 
shows signs of excitement, being aware of its proximity by 
smell or hearing, but it is only after poking about with his 
snout that, haphazardly, he comes upon it. He never goes 
straight for a worm, and when a half-eaten worm is dropped 
and has crawled away a little, the same hunt for it is repeated. 
_ The test of waving a lighted candle before captive moles has 
been tried, and it was found that the animals took no notice of 
the light. Moles met with casually in a country lane also 
have never endeavoured to get out of the way so long as they 
were not actually touched. 

It is remarkable how soon captives become tame, or rather, 
indifferent to being handled. When first caught they squeak 
and bite viciously, but half an hour afterwards they have 
allowed themselves to be taken up by the skin of the back 
without any resistance. -The writer has: frequently stroked 
end. tickled his captives while they were engaged in eating, 
and has held them up by the tail while they lapped water. He 
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taught one captive to,come for food at the sound of scratching 
the earth or the side of its box. 

Enemies oi the Mole.—The mole’s natural enemies in Great 
Britain are few and incidental. Our native snakes are not 
able to tackle so large a prey successfully, although adders 
have been said to swaliow them. 

The weasel has often been caught in mole traps set in the 
runs, and doubtless the larger stoat preys upon moles occa- 
sionally, but it is not likely that the stoat can follw the mole 
along the runs. 

The heron probably snaps one up by the waterside now and 
then, as this bird has been known to swallow a nearlv full- 
grown water vole. 

The writer has often found moles’ skulls and bones in owls 
pellets. He once possessed a fox terrier which would hunt 
moles successfully, scratching one out of a molehill beneath 
which it was working, but the dog would never treat the moles 
seriously as he would rats, and he never troubled to shake or 
kill them. 

Mole-catchers have asserted that foxes dig out and eat the 
young, and that badgers will dig up traps and eat the dead 
moles out of them. 

lt does not seem that rooks prey on moles, although crows 
may do so, and the larger hawks may account for a few. 

Man, of course, is the mole’s greatest enemy, especially now 
that the skins have a commercial value. 


Whether the mole is harmful or beneficial to agriculture of 
course depends entirely upon local conditions. On heavy soil 
the tunnels are useful as drains, and the earth turned up serves 
as top dressing when spread by bush-harrowing; but on pasture 
land, if mole heaps are foo numerous, a large percentage of 
surface is lost. In mowing grass the heaps are a great 
nuisance, as they clog the machine cutters. The mole’s sur- 
face burrowing is also injurious.to all crops when in the seedling 
stage. The animals consume many of the farmer’s enemies. 
and never vegetable matter, except a very trifling amount 
swallowed inadvertently. 
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ACCESSORY FOOD ¥ACTORS, 
OR VITAMINES. 


Tur reference in the June issue of this Journal to Sir Daniel 
Hall’s Third Chadwick Juecture, in which a short account of 
‘“* vitamines,’’ or accessory food factors, was given, has led to 
« request for the publication of further information on the 
subject. A full account of the present state of knowledge con- 
cerning accessory food factors, by the National Health Insur- 
ance Medical Research Committee, was published in 1919, and 
the account here given is a summary of that report.* 

Accessory food factors—so called because the foods in which 
they are present contain them only in minute amounts—play 
a prominent part in nutrition, since, if these minute amounts 
are removed from natural foods, such foods fail to maintain 
healthy nutrition, and grave symptoms of actual disease may 
supervene. Among the diseases which have definitely been 
shown to be produced by the absence of these factors are 
scurvy, rickets and beri-beri. Research suggests that the 
nature of vitamines is quite distinct from that of proteins or of 
foods which supply energy, but at present we have no know- 
ledge concerning their actual chemical nature. It is thought 
that they may either (a) be structural components of living 
tissues of which a supply is essential, though quantitively 
unimportant, or (b) that they may act rather as catalysts in 
certain normal processes of metabolism. There is evidence to 
suggest that these accessory food factors are formed only in the 
tissues of plants, whence they pass into the tissues of 
herbivorous animals and thus become available for carnivora. 

Vitamines are always present in natural foodstuffs as 
instinctively consumed by men and animals; broadly speaking, 
it is safe to say that the individual always finds a sufficient 
. supply of vitamines in his food, so long as that food is reason- 
ably varied and has received no artificial or accidental separa- 
tion into parts, and so long as no destructive influence has been 
applied to it. 

Ciear evidence has been obtained of the existence of three 
accessory food factors :— 

(1) Fat Soluble A Factor.—This term was given to this factor 
by American investigators, as it is soluble in fats and accom- 
panies them in the process of isolation from certain food- 


* Special Report Series No. 38, H.M. Stationery Office, 1919, 4s. net. 
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stuffs; this factor is probably identical with that, the absence 
of which leads to rickets in young. This factor is in all 
probability synthesized by the plant, and its primary sources 
are found in the green leaves of plants and the embryos of 
certain seeds. Beyond these primary sources the main sources 
are certain fats of animal origin, such as butter. The distribu- 
tion of this factor in foods will be found in the Table concluding 
this account. 

This factor is gradually destroyed at 100° C. (the boiling 
point of water), and four hours’ exposure to that temperature 
is sufficient to render butter-fat of little greater nutritive value 
from the standpoint of vitamine supply than an equivalent 
quantity of lard. The factor is also destroyed during 
the hardening of oil by the action of hydrogen, a process now 
widely employed for the preparation of edible fats such as 
margarine. | | 

We as yet know nothing definite of the part this factor plays 
in the nutrition of the body. Storage of the factor appears to 
be particularly marked in adult animals, and the requirements 

‘ after maturity is reached are of a smaller order than those of 
“the growing young. Such storage is of considerable import- 
ance to the pregnant and nursing mother, for she can provide 

her young with a high concentration of this factor without 
, immediate dependence upon an external supply. 

(2) Water Soluble B Factor.—This term is also that of 
American investigators, this factor being soluble in water; and 
it is probably identical with the anti beri-beri and anti-neuritic 
factor. The primary sources of this factor also are provided by 
the plant kingdom. It is widely distributed, having been 
found in all the natural foodstuffs examined, and it apparently 
exists free in the plant cell. The principal sources have proved 
to be the seeds of plants and eggs of birds. In cereals the 
largest deposit is found in the embryo or germ, the bran 
coming next, while the endosperm is deficient. This fact 
accounts for outbreaks of the disease beri-beri among peoples 
existing on a diet of polished rice. 

‘The requirements of the body for this factor are much greater 
during growth than maturity, and the large deposits in seeds 
and eggs suggest a due provision made for the wants of the 
young offspring during the early period of life. It does not 
seem that the normal animal possesses any large reserve of 
the water-soluble factor in an available form, and while (as in 
the case of the fat soluble factor) the quality of the milk of the 
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nursing mother will suffer if her diet becomes deficient in this 
essential, the adverse effects here are much more rapid owing 
to the smallness or absence of such reserve supply. 


The factor withstands desiccation for long periods of time. 
Its resistance to heat is also considerable; destruction takes 
place very slowly at 100° C. (212° F.), but is much more rapid 
in the neighbourhood of 120° C. (248° F.). Tinned foods of 
all descriptions, with but few exceptions, would therefore be 
deficient in this vitamine. 

The distribution of this factor in foods is given in the 
concluding Table. 


(3) Anti-Scorbutic Factor.—The preceding factors are 
admittedly indispensable for growth as well as nutrition. The 
third or anti-scorbutic factor is undoubtedly indispensable for 
normal nutrition of certain species of animals, but in the light 
of present knowledge it is difficult to say whether it is indis- 
pensable as a component of a normal dietary for growth, 
because wide variations occur in the requirements of various 
species for this substance. 


This vitamine is necessary in a diet for the prevention of* 


scurvy, and is found in fresh vegetable tissues and (to a much 
less extent) in fresh animal tissues. Its richest sources are 
such vegetables as cabbage, swedes, turnips, lettuce, water- 
cress, and such fruits as lemons, oranges, raspberries and 
tomatoes. Inferior in value are potatoes, carrots, French 
beans, scarlet runners, beetroot, mangolds, and also (contrary 
to popular belief) lime juice. Potatoes, although classed among 
the less valuable vegetables as regards anti-scorbutic value, are 
probably responsible for the prevention of scurvy in Northern 


countries during the winter, owing to the large quantities. 


which are regularly consumed. Milk and meat possess a 
definite but low anti-scorbutic value. 

This vitamine suffers destruction when the fresh foods 
containing it are subjected to heat, drying, or other methods of 
preservation. 

All dry foods are deficient in anti-scorbutic properties; such 
are cereals, pulses, dried vegetables and dried milk. 

Tinned vegetables and tinned meat are also deficient in the anti- 
scorbutic principle. In the case of tinned fruits the acidity of 
the fruit increases the stability of the vitamine, and prevents 
to some extent the destruction which would otherwise occur 
during the sterilization by heat and the subsequent storage. 
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Distribution of Vitamines in Foodstufis.—The table here 
given shows the distribution of vitamines in the chief foods. 
The relative values of the foodstuffs are indicated by positive 
and negative signs. With increased relative value more than 
one positive sign is employed; a zero indicates the absence of 
the factor. Absence of a sign does not, however, indicate the 


absence of the factor. 


Water-soluble Bor- 


: oe . Anti-scorbulic 
anti-neuritic (anti- 


Classes of Foodstuff. Fat-soluble 


A Fucior. beri-beri) Fuctor. Fuctor. 
Fats and Oils. 
Butter Sf wt Ba ta) Vt ELSE 0 
Cream x ee 0 
Cod-liver oil ; nd Titles Ma the 0 
Olive, ofl | .;. ca ra! Tes 0 
Coconut oil 0 
Linseed oil Ae - Pe 0 
Fish oi], whale oil, herring oil, &c. + + 
Meat, Fish, &e. 
Lean meat (beef, mutton, &c.) ... + = + 
Fish, white... as ced oa: 0 very slight, if any 
», fat (salmon, herring, &c.) ... +t 3 
Milk, Cheese, &c. 
Milk, cow’s whole, raw... atk + + + at 
ween) skin’ Ae use be 0 + +5 
= dried whole ... .. less than + + + less than + 
ie condensed, sweetened + ats ” 
Cheese, whole milk ate +, = 
“ skim an Be _ 0 
Eggs. 
Fresh Fe a Be . i. + + te = ss 20 
Dried + Ee a5) E- opie 20 
Cereals, Pulses, &c. 
Wheat, maize, rice, whole grain ... + + 0: 
5 5 ae = ae ae Bas ss 0 
EBT aed oh rate 5... v2 0 + + 0 
Linseed, millet... ‘3 z + + + + 0 
- Dried peas, lentils, &c. - ar 0 
Soy beans, haricot beans 6 a = ag 0 
Germinated pulses or cereals +t eds aint 
Vegetables and Fruits. 
Cabbage, fresh raw the +A tees i- qo eS Sas 
Swede, raw expressed juice SS os 
Carrots, fresh raw + + 2 
Potatoes, raw . a + | 
Apples Rake te nis » = 
Miscellaneous. 
Yeast, dried ae a 2 ++ 4+ 


The facts discovered so far are principally concerned with 
the causes producing diseases in animals, but there can be no 
question that further investigations will disclose that vitamines 
may play a part in the production of animal products (such as 
meat and milk) for economic purposes generally. 
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“DAMPING OFF” OF TOMATO 
SEEDLINGS.* 


W. F. Bewtey, 


Mycologist at the Experimental and Research Station, 
és Cheshunt, Herts. 


THE disease of tomatoes known as ‘‘ Damping off’’ is of 
common occurrence in nurseries in this country during the 
propagating season. At times it causes considerable damage, 
giving rise to serious financial losses. Cases are known where 
nurserymen have lost as many as 50,000 young plants in a 
season owing to this disease, and most growers have experi- 
enced anxiety as to it at some time or another. 

Description.—The symptoms of the disease are readily 
recognised. ‘he seedlings are attacked at the soil level or a 
little above it; the organism readily pierces the external skin, 
and destroys the internal tissues. The latter collapse, assume 
- a brown colour at the point of attack, and the seedling falls 
over. ‘The action of the parasite is very rapid, 18 hours only 
being sufficient to cause death. Often the plant is attacked at 
a later period in its life, when it has been “ pricked out ’’ into 
pots or even planted in the houses; the symptoms are practi- 
cally the same as in the seedling stage. ‘This later appearance 
of the disease is often termed ‘“* Blackleg ’’ or “‘ Foot rot ’’ by 
growers. The disease is usually caused by pathogenic 
organisms, but some discrimination is necessary, because the: 
presence of injurious-chemical factors in the soil may produce 
similar symptoms. Among the latter factors may be men- 
tioned free ammonia and certain acids such as cresylic acid. — 
The investigations here discussed deal only with the diseases 
caused by pathogenic fungi. 

Three different organisms have been found to produce 
‘* Damping off’’ of tomato seedlings in the Lea Valley, viz., Phy- 
tophthora parasitica (Dastur), Phytophthera cryptogea (Pethy- 
bridge) and Rhizoctonia solani (Kuhn). The disease organisms 
exist in certain soils as a definite infection, but are absent in 
others. The infection may be carried from one season to the next 
in the seedboxes and pots. Another frequent source of infection 
is the water supply. Examination of a large number of 
nursery waters showed that the above mentioned fungi were 


ce 


* An abridged account of an investigation to be published in full in the Annals 
of Applied Biology, Vol. VII., No. 2, 1920. 
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present in several instances. Further work is being done in 
this direction, but in the meantime the importance of a pure 
water supply cannot be too strongly emphasised. 

All precautions should be taken to avoid the wells being 
polluted by surface drainage from the nursery or any ba - 
allotment or garden. 

Many samples of seed have been examined, but in no case 
up to the present have the ‘‘ Damping off ’’ organisms been 
found on the seed. 

Experimental Tests.—Different methods of making seed 
beds, sowing seeds, watering, &c., have been investigated to 
ascertain the relation of these operations to the incidence of 
the disease. A covering of sand, charcoal or lime either alone 
or above a covering of sterile soil produced only a small increase 
or decrease in the amount of disease. Charcoal had no effect 
when used alone as a covering to the seeds, while sand 
reduced the amount of diseased seedlings by 20 per cent. 
Five per cent. of charcoal mixed with the soil had a distinctly 
beneficial result; in addition to reducing the amount of 
disease, a fine crop of sturdy dark green seedlings was produced. 
In the ease of Lime, it was found that whether mixed with the 
soil or added as a covering to the seeds, this constituent 
apparently caused an increase in the amount of disease. 

Sowings of seeds closer than 50 per box (14 in. by 9 in. 
‘by 2 in.) should be avoided, as the practice materially assists 
the spread of the disease. | 

Watering in the morning or evening is preferable to perform- 
Ing this operation at midday, while bottom watering, by 
standing the boxes in a shallow tray containing water half an 
inch deep for five minutes, is preferable to top watering. 
Dressings of nitrate of soda or superphosphate were found to 
have little effect upon the amount of disease, but half an ounce 
-of sulphate of potash added to 5 lb. of soil resulted in a consi- 
derable reduction of the pest. 

Many fungicides were tried, but only one gave any success, 
viz., a mixture of 10 parts of lime and 1 part of copper sul- 
ae Dry powdered lime, obtained by slaking caustic lime, 
-and ground copper sulphate, were thoroughly mixed and spread 
-over the surface of the soil at the rate of 2.0z. per square foot, 
and disease on plants grown on this soil was reduced from 
-47 per cent. to 7 per cent. 

A relatively high percentage of moisture in the soil ead the 
-air favours the rapid spread of the disease. Careful regulation 
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of the watering, so as to keep the seed boxes uniformly moist, 
and good ventilation of the propagating houses to dry out the 
surface soil, will produce the best moisture conditions for check- 
ing the disease. The optimum temperature for growth of 


P. parasitica is about 30° C. (86° F.), and that of 


P. cryptogea and Rhizoctonia about 25° C. (77° F.). Below 
12° C. (54° F.) the growth of all three is very slow. If the 
disease starts, the grower should endeavour to keep the tem- 
perature down as far as possible, without impairing the health 
of his plants. 


Sterilisation of the soil by heat or formaldehyde has proved. 


the most effective method of controlling ‘‘ Damping off.” 
All strengths of formaldehyde solutions from two per cent. 
upwards are effective for soil sterilisation, but weaker solutions 


are not sufficiently strong to sterilise the soil completely. The 


method employed for sterilisation by formaldehyde is as 
follows:— 


A two per cent. formaldehyde solution is made by adding 
one gal. of commercial formaldehyde (40 per cent. formal- 
dehyde) to 50 gal. of water. Pots and boxes are sterilised by 
soaking them in the formaldehyde solution for ten minutes and 
then placing them in a heap and covering with sacking for 


48 hours in order to allow the vapours of the formaldehyde to- 


act. After this period the sacking is removed and the boxes 
are allowed to dry. They may be used as soon as the smell of 
formaldehyde has vanished. The soil may be sterilised, either 


in the boxes or in a heap. In the first case the boxes are- 


filled with soil and the formaldehyde solution is poured on until 
the former is saturated. About a pint of solution is necessary 
for 5 lb. of soil of average wetness. The boxes are then covered 
with glass for 48 hours to keep in the vapours. At the end 


of this period the covers are removed and the soil is allowed to- 


dry. When the formaldehyde vapours have evaporated, usually 
a week or ten days after removing the covers, it is safe to sow. 


Soil may be sterilised in a heap by saturating it with the 


formaldehyde solution, covering with sacking for 48 hours, and 
allowing it to dry before using. 


Summary of Methods of Control.—The following points. 


should be observed :— 
1. A pure water supply should be used. 


2. All seed boxes, pots, and propagating soil should be steril-- 


ised by heat or formaldehyde. 
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3. If “‘ foot rot ’’ has been prevalent in the houses during 
the last season the soil should be steamed. 

4. The watering should be carefully regulated, and water- 
logged conditions or a saturated atmosphere in the propagating 
houses never allowed. 

5. The propagating houses should be thoroughly ventilated, 
and a uniform temperature of about 55°F. maintained, if the 
disease appears. 

6. Any diseased seedlings should be picked out and destroyed 
by burning as they appear. 

7. A top dressing of 10 parts lime and 1 part copper sul- 
phate applied to the soil at the rate of # oz. of the mixture per 
square foot will help to reduce the amount of disease. 
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PERENNIAL RYEGRASS AND WILD 
WHITE CLOVER. 


Proressor Giicurist of Armstrong College, Newcastle-on- 
Tyne, who has arranged to deliver a series of lectures in the 
North of England in connection with the Ministry’s grassland 
campaign, addressed a meeting of farmers at Thirsk on 
16th August, at which he laid great emphasis on three 
important points in grassland improvement:— 

(1) The benefits following the inclusion of wild white clover 

in seed mixtures. 

(2) The value of perennial ryegrass, and the proper method . 

of retaining and developing this grass. 

(3) The improvement of turf which results from proper 

treatment of grass. 


Wild White Clover.—At Cockle Park, as the outcome of 
many years’ experience, 14 lb. of wild white clover seed per 
acre are now usually included in the seeds mixture for a ley 
of three years or longer duration. A fair proportion of wild 
white clover plants in the aftermaths of one-year leys has been 
produced with 3 lb. or even + lb. of seed, but the first year’s 
aftermath in three-year leys, for which 14 lb. of wild white 
clover seed has been included in the mixture, is much more 
satisfactory, a good covering of clover being quickly obtained, 
effectually checking the development of weedy herbage which 
is otherwise rapid. The seeds mixture for three-year leys on 
this poor clay is as follows:—16 lb. perennial ryegrass, 10 lb. 
cocksfoot, 4 lb. Timothy, 4 lb. late flowering red clover, 1 lb. 
trefoil and 14 lb. wild white clover. The rotation is a six- 
course one, and since 1912 there have been five 3-year leys from 
which the average weights of hay in the first, second and third 
years have been 42 cwt., 45 cwt., and 38 cwt., per acre 
respectively. Such excellent results in the second and third 
years are undoubtedly due to the inclusion of wild white clover. 
The clover aftermaths have been of a most valuable character 
for grazing, and as good in the second and third years as in the 
first, while the turf at the end of the three years is always 
excellent. 

The effect of including wild white clover in the seeds mix- 
ture was further tested on Tower Hill Field in 1907-1917 on poor 
stiff clay soil of low value. An addition of 4 Ib. wild white clover 
seed per acre to the mixture increased the hay crop by 6 cwt- 
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per acre for each of the first three years, by 20 cwt. annually for 
the next three years, and by 8 cwt. annually for the last five 
years. The benefit was thus greater in the later years than 
in the earlier, and the average crop of hay per acre for the 
eleven years was 34 cwt. with wild white clover and 233 cwt. 


_ without. Wild white clover increased the hay crops not only 


by its own herbage but also because the nitrogen collected by 
its roots stimulated the grasses growing with it. Better 
grasses are now growing on the wild white clover plot; there 
are fewer weedy grasses and less weedy herbage; the hay 
throughout has been superior in quality, and the aftermaths 
have been much more valuable. 


Treatment of the Ley.—A good seed bed is of the greatest 
importance, especially when land laid down from recently 
ploughed out old turf is sown away. Such old turf specially 
requires good harrowing to get a tilth, and rolling well to get a 
firm seed bed. The best seed bed will be obtained when seeds 
are sown with a cereal crop like barley, in spring. If the land 
is heavy, ploughing should be completed in early winter, so 
that the frost may pulverise the surface. At Cockle Park the 
experience is that grass and clover seeds are likely to do best 
when sown immediately after a spring-sown corn crop. 

In the case of the three-year leys instanced by Professor 
Gilchrist, 10 cwt. per acre of basic slag (39 per cent. 
phosphates) was applied to the young seeds as soon as possible 
after the barley crop was harvested. This was the only manure 
used throughout each period of three years. On Tower Hill 
Field 10 cwt. per acre of basic slag (39 per cent. phosphates) 
has been applied every third year. 


Late Flowering Red Clover.—It will be observed that the 
mixture used for the three-year leys includes late flowering 
red clover as well as wild white clover. This is due to the fact 
that clover sickness gives much trouble at Cockle Park, and 
late flowering red clover gives better results than ordinary red 
clover. 


Perennial Ryegrass.—In the past, the usual experience of 
farmers has been that perennial ryegrass remains a good plant 
only for a few years, and, under ordinary conditions, weedy 
herbage then takes its place. Professor Gilchrist explained 
this failure as being due largely to the absence of close grazing” 
and heavy treading by stock. Probably no grasses stand close 
erazing and heavy treading better than do perennial ryegrass: 
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and crested dogstail; it is under such conditions that they are 
encouraged. ‘I'he more a pasture is trodden down, and, up to 
a certain point, the more closely it is grazed, the more 
nutritious will be the pasture and the more numerous the head 
-of grazing stock which it will carry. Several instances were 
cited by Prnfecsec Gilchrist, viz.:— 

(1) In Tree Field and Haciene Leaves Fields at Cockle 
Park, which originally contained bents, wiry fescues 
and carnation grass, perennial ryegrass is now in 
many cases the dominant grass where the pastures 
are effectualiy improved and most closely trodden and 

| grazed. | 

(2) Examinations of the old turf on Newcastle Town Moor 
and many other old turf pastures show that where 
the herbage is closely grazed and most nutritious, 
perennial ryegrass and crested dogstail are largely 
developed. 

(3) Sir Henry Gilbert noticed at Rothamsted that perennial 
ryegrass was found abundantly in old pastures that 
were regularly grazed, but only sparingly where the 
old ley was regularly mown for hay. He _ stated 
his conviction that close grazing did much to develop 
perennial ryegrass. 

(4) In a large field in Northumberland, which was. sown 
down seven years ago, it was found that where wild 
white clover was sown with perennial ryegrass only, 
and slagged, closely grazed and heavily trodden, a 
pasture of high feeding value was developed. If no 
wild white clover had been sown, and if the field 
had not been slagged, it is probable that there would 
have been no plants of perennial ryegrass and that the 
pasture would have been worthless and full of weeds. 

It is very desirable that stocks of perennial ryegrass should 
“be obtained from old leys, as they will probably prove of much 
-greater value for purposes of permanent pasture. Peacey’s 
“perennial rvegrass was selected from meadows in the Cotswold 
~valleys at the end of the 18th century. It was claimed for this 
‘that it had ‘‘ early growth, larger crops, grateful flavour, 
‘nutritious food and permanence.’ 

Improvement of Turfi.—To illustrate the improvement of 
turf which follows the treatment outlined above, viz., presence 
-of wild white clover and perennial ryegrass, Se race of 
‘basic slag, and close grazing, Professor Gilchrist exhibited 
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contrasting specimens of turf from Cockle Park. Two, of wild 
white clover and perennial ryegrass, were from poor clay loam 
soil from Palace Leas Field (meadow hay). Where sulphate 
of ammonia had been regularly applied, the specimen showed 
an accumulation of dead organic matter, about 3 inches deep, 
on the surface, effectually preventing rain from penetrating it 
and resulting in a dry condition of the soil beneath. Where 
basic slag had been used the specimen showed no dead organic 
matter, but a sweet and nutritious grass and clover herbage, 
and the turf was greatly enriched by an abundance of clover 
root, which rain could penetrate. The amount of nitrogen in 
the surface of 6 inches. of soil is greater by about 400 lb. per 
acre (the equivalent of 22 cwt. nitrate of soda) in the basic slag 
turf than in the sulphate of ammonia turf. A similar contrast 
was exhibited by turves from light sandy soil in Davy Houses 
Field, which is very old pasture. Unmanured turf consisted 
mainly of poor, wiry bent and fescue grasses, with stunted and 
starved wild white clover plants, and nearly two inches of dead 
organic matter below the turf, underneath which was dry and 
apparently worthless soil. Turf treated with basic slag and 
closely grazed with cattle contained practically no dead organic 
matter nor wiry bent and fescue grasses, but an abundance 
of perennial ryegrass and other good grasses, in addition to a 
luxuriant growth of wild white clover; the soil under- 
neath appeared a good sandy loam, dark in colour, with rich 
organic matter and moisture. Another specimen of turf was 
from a strong, clay loam on Davy Houses Field. No perennial 
ryegrass or wild white clover had been sown for 25 years, but 
basic slag treatment was commenced in 1903, and close grazing 
has been practised. The turf is a valuable grazing herbage, 
possibly as nutritive as can be obtained, and consisting almost 
entirely of perennial ryegrass and wild white clover. 
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COMMERCIAL MUSHROOM 
CULTIVATION. 


Hiruerto the cultivation of mushrooms has been considered 
highly speculative, but recent experience and the knowledge 
gained by research now make it possible to grow fair crops with 
a greater element of certainty. Even the most experienced 
growers, however, are liable to failure, and the beginner should 
not be tempted by a small initial success to embark on mushroom 
growing on a large scale. Nevertheless, mushroom growing 
within small limits may be made a useful adjunct to a nursery or 
market garden, and even if failure should result, the manure used 
may still be turned to account for other crops, so that the only 
loss is that of the cost of labour and spawn. 


There are three stages in the life of a mushroom: (1) spores, 
(2) mycelium or spawn, (3) mushroom. The spores may be seen 
with the microscope on the under side of the fully developed 
mushroom. These, when matured, fall off and are carried away 
by the wind. Under suitable conditions the spores develop into 
spawn in some favourable medium such as stable manure: In 
making ordinary commercial spawn, cakes measuring 9 in. by 
6 in. by 4 in. are pressed from a wet mixture of horse manure, 
cow dung and loam, and in each of these cakes several small 
pieces of virgin spawn are embedded. The cakes so prepared are 
then stacked in a shed and covered with hot dung, producing a 
temperature and atmosphere suitable for the growth of the 
mycelium. When the spawn has spread through the whole of 
the cake, the pieces are loosely stacked and dried ready for sale 
or use. The final stage of development occurs in the bed where 
the mycelium, having spread through the dung, forces its way 
through the covering of soil, and forms small groups of nodules, 
some of which develop into mushrooms. Normally the produc- 
tion of mushrooms continues until the supply of nitrogenous 
matter contained in the dung runs short. 

Intending growers will be well advised to buy spawn 
ready made from a manufacturer of good repute. Spawn 
is sold by the bushel of 16 cakes, one bushel being required 
for every 2} tons of dung. It should be bought dry, and a 
cake, when broken into pieces, should show the white threads 
of mycelium throughout the whole cake. Full instructions 
for the preparation of manure intended for mushroom beds will 
be found in the Ministry’s Leaflet No. 276, copies of which may 
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be obtained on application, free of charge, to the General Secre- 
tary, 3, St. James’s Square, London, S.W.1. The leaflet de- 
scribes also the methods of indoor and outdoor culture. 

'For indoor culture any place that provides an agreeable 
temperature and is free of draughts, can be used. Cellars, 
barns, stables, wooden sheds, disused tunnels, quarries, 
vineries and cucumber houses can all be successfully adapted for 
mushroom cultivation. The roof and sides of wooden sheds 
should be covered with a thick thatch of straw, and provision 
made for ventilation in the roof. It is also an advantage to 
instal hot-water pipes. If vineries are used the flat beds should 
be on the pathway, with at least 3ft. of the vine border left clear. 
The same rule applies to cucumber houses. In each case a raised 
plank should be provided, so that the crop may be picked without 
the operator setting foot on the bed. Ridge beds may be made 
in very wide greenhouses. Except in glasshouses, indoor beds 
may be made at any time of the year; the beginner should, 
however, avoid commencing his preparations during the months 
of May, June and July. 

For outdoor cultivation of mushrooms the selection of a site 
is a matter of importance, especially if the crop under 
cultivation is to be on a large scale. Among the essentials are 
natural shelter from cold winds and a good supply of loam or 
sandy loam for the casing of the beds; adequate drainage is also 
necessary. Shelter from cold winds may be increased by the 
use of high wind breaks made of straw or straw mats, and it is of 
advantage to haveanample supplyof straw within easy distance. 
September, October, December and January are the usual months 
for making up outdoor beds. The September and October beds 
should start to bear in December and continue until March, and 
the second will commence in March and finish in June. It is 
well not to attempt summer cultivation until the grower has 
attained considerable experience. The leaflet mentioned gives 
detailed instructions for the construction of flat and ridge beds, 
the preparation of which is a rather elaborate operation. The 
question of temperature is also very important, and in this there 
is a considerable difference of opinion. When the beds are 
properly made up, the manure develops a temperature rising from 
80° F. to about 140° F. This temperature then falls, and 
when it has dropped to 85° F. in flat beds and 80° F. in ridge 
beds, the time has come for spawning to begin. If the tempera- 
ture is allowed to drop to 75° F. it is possible that the spawn will 
either not develop at all or only develop very slowly. Mushrooms 

FQ 


680 CommerciaL MusHroom CULTIVATION. [Oct..,. 


should begin to appear in from 6 to 8 weeks, but even if this time 
is exceeded, hope need not be given up, as a little extra covering. 
or additional heat may still bring the crop along. Beds that have 
lain dormant for more than three months have, in the end, been 
known to yield a heavy crop. In normal circumstances, the bed 
will need to be picked over three times a week, but the frequency 
of picking is regulated by the progress of the crop. 

In picking mushrooms for market, the contents of each basket 
should be made up to even weights, usually 5 or 6 lb., good 
weight being allowed to compensate for evaporation in transit. 
Packing with the stems upwards prevents the spores falling on 
the mushrooms below and spoiling the colour. For the sake of 
appearance, however, the top layer may be packed with the 
stems downwards. Baskets should be marked ‘“‘ Perishable, 
Mushrooms, With Care,’’ and should be covered with tough 
brown paper and tied down with strong twine. The marketing of 
mushrooms is helped by grading, a comparatively simple affair. 
The chief recognised grades of mushrooms are (1) buttons, 
(2) cups, (8) broilers, (4) roughs. Buttons are the mushrooms: 
which have not opened. Cups are partly open, broilers are fully 
opened, and roughs are broken and imperfect specimens rejected. 
from the other grades. An experienced grower can obtain an 
average crop of 40 lb. to one ton of manure used. Since the 
War, the increase in the price of materials has made it impossible 
to raise a crop of mushrooms for less than 30s. to 40s. per ton 
of manure employed. The increase in prices, however, has kept 
pace with the costs of production, and the rates obtaining during 
1919 at Covent Garden showed that cultivation might still be 
carried n on economic lines, although no hard and fast rules. 
can be laid down as to the prices likely to obtain in the future. 
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FEEDING STUFFS IN OCTOBER. 
Proressor T. B. Woop, C.B.E., M.A., F.B.S., 


Animal Nutrition Institute, Cambridge University. 


Sixce last month, cereal feeding stuffs are slightly cheaper, 
ut oil seed cakes on the other hand are slightly dearer. The 
cheapest cereals are maize and coarse middlings, which now 
cost only a traction over 2d. per pound of starch equivalent. 
Palm kernel cake has gone up steadily in price since the early 
summer, when it was only £8 per ton. It is still, however, the 
cheapest concentrated feeding stuff on the market, costing even 
at its present price of £12 10s. per ton slightly under 1$d. per 
pound of starch equivalent. 

During the month several correspondents have inquired as 
to the digestibility of certain feeding stuffs for young animals. 
The digestibility figures on which the starch equivalents given 
in the Table are based have been determined in all cases by 
experiments on adult animals. There is no definite knowledge 
available as to the digestibility of feeding stuffs for young 
animals. In the present state of our knowledge the only safe 
way of feeding young animals is to include in their diet only 
those feeding stuffs which experience has shown to give good 
results. These foods will no doubt vary considerably in the 
cost per pound of starch equivalent; the Table will show which 
of them are cheaper. 

The description of the manufacture of fish meal given in last 
month's Notes was not quite clear in all details. For making 
fish meal for feeding purposes, only white fish is used. This 
kind of fish contains only a small proportion of oil, and extrac- 
tion of the oil is therefore not necessary. 

The discrepancies between the results obtained by various 
‘experimenters with palm kernel meal have given rise to many 
inquiries. So far as the writer can determine, the discrepancies 
-are due to the fact that two kinds of palm kernel meal are on 
the market. Palm kernel cake meal, that is to say, palm 
kernel cake (made by pressing out the oil) which has been 
finely ground to meal, has always given good results. Palm 
kernel meal made by grinding the raw material and extracting 
the oil chemically is a much less satisfactory feeding stuff. It 
contains only about 1 per cent. of oil, whereas the ground cake 
contains 6 per cent. Buyers should see that they get palm 
ikernel cake meal. 
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MANURES IN OCTOBER. 
E. J. Russetz, D.Sc., F.B.S., 
Rothamsted Experimental Station, Harpenden. 


THE opening of the season 1920-21 finds the farmer still faced 
with some of the old war-time problems; the need for increased 
production is as insistent as ever: more corn is needed; not less, 
and if possible more, land is wanted under the plough. Agri- 
culture is rapidly advancing in importance in the national 
economy. Fortunately, the labour supply in many districts is 
sufficient to allow an energetic programme to be carried out, 
and there is a good, though perhaps not an over large, supply 
of fertilisers. 

Storing Artificials—Farmers who can store fertilisers will 
do well to lay up stocks for the season and to obtain their 
autumn and spring dressings as early as convenient. Three 
classes of fertiliser will be needed :— 


For the grass land.—Basic slag; a trial may also be made with ground 
mineral phosphates. 
For the corn.—Nitrate of soda and sulphate of ammonia;*a trial if 
desired with nitrate of lime or with nitrolim. 
For green crops fed to animals, for mangolds, swedes, de —Superphosphate. 
For potatoes, mangolds, and on light soils for clover and oats.—Potassic 
fertilisers, in addition to phosphates and nitrogenous fertilisers, 
Quantities required.—There is no doubt that high farming is 
the best and soundest line to adopt, and that a liberal use of 


fertilisers is advantageous both to the individual and to the 


community. The following quantities may be used:— 

Basic slag.—Up to 7 or 8 ewt. per acre of present-day grades for grass 
land which has not been slagged for the past four years. 

Nitrogenous fertilisers, nitrate of soda or sulphate of ammonia.— About 
1 ewt. per acre for second straw crops, and for all other corn crops 
except those grown after roots fed off with fairly good supplies of 
meal or cake. Nitrute of soda up to 2 cwt. for mangolds, cabbage. 
Sulphate of ammonia up to 22 ewt. for potatoes. 

Superphosphate-—About 2 cwt. per acre for corn tbat is likely to want 
help; from 3 up to 5 or 6 ewt. for root crops grown for sheep or 
cattle, and for potatoes. Less will be required where farmyard 
manure has been used. 

Potassic fertilisers —2 cwt. per acre of sulphate or muriate of potash for 
mangolds, potatoes, and on Jight soil or chalk soil for corn or clover 
needing help, or for grass laid in for hay. 


Basic Slag.—Some of the fertilisers are not quite the same 


as those to which the farmer was accustomed before the War. 


Probably the greatest change is in basic slag. Before the War 


- the usual high grade standard was about 40-43 per cent. phos- 


phate, of which 80 per cent. or more was soluble in 2 per cent. 
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citric acid, ground to such a fineness that 80 per cent. or more 
passed through a sieve containing 100 meshes to the linear 
inch. The slag now available to the farmer is different, and the 
position is more complex. ‘There are three different grades :— 


1, The pre-war slag—the so-called Bessemer slag—of which there may 
be some, but not a great deal. 


2. A lower grade containing phosphorus equivalent to 15-30 per cent. 
of tri-calcic phosphate, 80 per cent. being soluble in 2 per cent. citric 
acid. There is a considerable quantity of this. It is often described 
as low grade high soluble slag. 

3. A still lower grade, containing phosphorus equivalent to 15-20 per 
cent. of tri-calcic phosphate, but largely insoluble in 2 per cent. citric 
acid—less than 20 per cent. usually dissolving. A considerable 
amount of this is obtainable ; it is sometimes described as fluorspar 
slag, but more usually as low grade low soluble slag. 

To some extent farmers may have to accept whichever of 
these grades they can obtain. The change in character of the 
slag has been going on for several years, but it came into 
prominence during the War, and is permanent. Agricultural 
experts in various parts of the country are testing the new 
materials and are obtaining reliable information for farmers. 
Meanwhile, farmers who are offered a choice of slags will do 
well to consult their County expert. 

Where supplies of slag cannot be obtained it will be well to 
inquire from the County expert into the possibility of obtaining 
suitable mineral phosphates. The name and address of the 
County expert can be obtained on application to the Ministry 
of Agriculture, Whitehall Place, $.W.1. 

Potassic Fertilisers.—The position in regard to potassic 
fertilisers is somewhat interesting. The three pre-war fertil- 
isers are all obtainable: the sulphate, the muriate and kainit. 
Of these the sulphate comes from Germany while the muriate 
and kainit come from Alsace and Lorraine, in addition to the 
German supplies. So far as is known the Alsatian mines can- 
not produce sulphate, for which the Stassfurt deposits will 
always have an advantage. Whether any British potash will 
find its way on to farms remains to be seen. “The qualities 
are at least as good as before the War, and some of the French 
muriate is better than the pre-war material. The potash in 
pre-war muriate was usually equivalent to 45 per cent. of pure 
potash (K.,0O), while that in the Alsatian muriate is equivalent 
to 50-60 per cent. of pure potash. There is no doubt that @he 
enterprising French company which has undertaken the 
development of the resources of Alsace-Lorraine will make the 
best of their potash supplies. 
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It is a little difficult to make a choice between the two sub- 
stances; sulphate of potash is always safe in use, and there are 
cases where the muriate is said to have been inferior or even 
to have caused trouble. No authentic case of inferiority has 
come to the writer’s notice, and no doubt careful test experi- 
ments will before long be made. For mangolds, grass and corn 
the muriate is in all probability just as useful as the 
sulphate; for potatoes and for tomatoes under glass it might 
conceivably be less useful, though no definite rule could be 
made without detailed experiments. 

Nitrogenous Fertilisers.—The nitrate of soda is as before 
the War; the sulphate of ammonia may in some cases be better 
where more efforts are being made to remove adhering acid. 
There may be larger supplies than hitherto of the synthetic 
fertilisers, nitrate of lime and nitrolim, and farmers may also 
be offered trial lots of ammonium nitrate and ammonium 
chloride. 

Lime.—None of the fertilisers described above does away 
with the necessity for the use of hme. The two best indi- 
cators of the need of this substance are:— 

1. Failure of clover in patches, except where definite disease 

is present; 

2. Finger-and-toe on the swedes and turnips. 

Both these will be showing during the next few weeks. Where 
the need is established every endeavour should be made to meet 
it; much time and money may be lost in attempting to culti- 
vate sour land, and there is no short and easy way of avoiding 
the use of lime. Agricultural committees looking for relief 
work might well organise the liming and chalking of areas of 
sour land—work that would be much more remunerative than 
some that is usually proposed; and if, happily, the need for 
organised relief never arises, they can start liming or chalking 
associations among farmers on the lines adopted in some of the 
Continental countries. 

Farmyard Manure.—When all is written about artificial 
manures and lime, however, farmyard manure remains the 
commonest and the most popular manure on the farm, and 
unfortunately it is often the most neglected. It used to be 
valued at about 4s. or 5s. per ton; at present prices it can 
hagdly be worth less than 15s. or 20s. If well made and well 
stored it may even exceed 20s. per ton in value, but bad making 
and bad storage may pull the value below 15s. and also reduce 
the quantity. Every care should be taken of the farmyard 
manure. 
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NOTICES OF BOOKS. 


Modern Pig Feeding.—(Cambridge: School of Agriculture and 
Institute of, Animal Nutrition.) This pamphlet deserves to be read 
carefully by every feeder of pigs. Mr. K. J. J. MacKenzie, the University 
Reader in Agriculture and Director of the University Farm, and 
Mr. John Fleming, give an account of four years’ experiments in pro- 
ducing bacon on war-time rations, that is, rations in which anything that 
could possibly be used directly for human food was absent. For an 
account of the methods adopted in thus weaning, rearing and fattening pigs, 
and for opinions expressed by various experienced housewives regarding 
the resulting bacon, readers should consult the pamphlet itself, which may be 
obtained for the cost of postage (2d.) from the Secretary, School of 
Agriculture, Cambridge. It can also be obtained by agriculturists resident 
in the counties in the Eastern Province, by applying either to County 
Secretaries for Education, or County Agricultural Organisers. 

The main form of concentrated food was palm kernel cake, which was used 
with success for the feeding of breeding sows, for weaning and rearing young 
pigs (to which it was given crushed into meal) and for fattening hogs. As 
palm kernel cake is at present one of the cheapest feeding stuffs on the 
market, and as prices still preclude any return to pre-war standards of feeding, 
the value of Mr. Mackenzie's and Mr, Fleming’s work is evident. 

Two other points of great practical importance, to which Professor 
T. B. Wood refers in his interesting preface, are: (1) The striking effect of 
a small addition of dried blood to the palm kernel ration of young pigs; and 
(2) The great effect caused by adding maize to palm kernel cake in fattening 
bacon hogs. It would seem probable that the dried blood provided the 
vitamines absent from the palm kernel cake, and when it came to fattening, the 
maize supplied the fat factor, which was much needed, owing to the deficiency 
of carbohydrates. These points, however, by no means exhaust the interest 
of this little pamphlet, which is stored with practical wisdom. The pages 
dealing with grazing also deserve very careful reading. 

Insect Pests and Fungus Diseases.—P. J. Fryer. (London: 
Cambridge University Press, 1920, 45/- net.) This volume contains elementary 
explanatory material on insects and plant structure, and deals also with various 
insect and other pests on the zoological side attacking fruit and hops. Itis 
divided into two parts. Part I. deals with the insect pests and insecticides, 
and Part II. with fungus diseases and their control. 

The information is classified under headings, dealing with preventive 
measures, remedies and a calendar of treatment, followed by sections treating 
fully with insecticides and fungicides and their use. Useful tables are given 
for estimating the quantity of insecticide required. A few pages are devoted to 
insects beneficial to agriculture. 

There is a section on spraying appliances and methods, followed by a copious 
spraying calendar, tables of weights, measures and capacity, pest duration, &c- 
The book is indexed and fully illustrated, including some coloured plates. 
The photographic illustrations, together with Plates 5 to 8 taken in colour 
directly from the insects, will proye useful for diagnosis and identification. 

The author of this volume is the chemist to the Yalding Manufacturing 
Company. 
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Rothamsted Memoirs on Agricultural Science, Volume IX., 
1909-1916.—(Harpenden: Rothamsted Experimental Station, 1919, 35s, net.) 

These Memoirs, recently published, consist »f a series of reprints of articles 
contributed by scientific workers at Rothamsted to various agricultural and 
scientific papers (chiefly the Journal of Agricultural Science). They also 
contain a report of an address delivered to. the British Association for the 
Advancement of Science by Dr. E. J. Russell, F.R.S., Director of the Station, 
in 1916. Thirty-eight reprints in all are included in the Memoirs, and the 
subjects dealt with cover micro-organisms of the soil, biological conditions in 
the soil, weeds, rain water, and the carbohydrates in plants. The Volume is 
handsomely bound, and should be very useful to students of agricultural 
science for the purposes of study and general reference. 


The Report of the Progress of the Ordnance Survey for the 
Year 1919-20.— (London: H.M. Stationery Office, 1920, price 1s.- net). 
This report gives an account of the activities of the National Survey during 
the first year since the date of the Armistice. The importance of the work 
done, and its value to British farmers, is perhaps not generally realised, but 
the Department, by the issue of Ordnance Survey maps covering the entire 
surface of the United Kingdom, has done much to assist the interests of 
British agriculture. 

Maps on the scale of 6 inches to one mile and on the still larger seale of 
25 inches to one mile are available for the whole surface of the United 
Kingdom, except waste and mountainous areas. Copies may be cbtained at 
all the principal booksellers, or direct from Southampton. : 

It is these large scale maps, particularly those on the scale of 25 inches to 
one mile, that are so useful to owners of property, estate agents, farmers and 
all who have to deal with agriculture and the land. For the price of a few 
shillings every owner or tenant can obtain an accurate plan of his property, 
on which every field and enclosure is represented, and on which the acreage of 
every enclosure is given. 

The large scale maps are periodically revised. As would be expected, the 
greater number of changes occur near growing towns and villages; the features 
of agricultural England change but slowly ; but even.the maps of agricultural 
regions are revised every 20 years. The revision of the large scale maps is at 
present proceeding in Derby, Durham, Essex, Gloucester, Northumberland, 
Oxford and Yorkshire. It should be noted that the maps of the agricultural 
districts of those counties which have not been recently revised are substan-. 
tially perfect, and no one need hesitate to buy a large scale map on the ground 
that the revision is a few years old. 

The information given by a 25-inch Ordnance map is, briefly, the follow- 
ing :—The position of every fence, hedge, wall, ditch, river, stream, canal, 
road, path and railway ; the position and shape of every house, out-building, 
wood, copse or orchard; the acreage of every parcel of land or enclosure; the 
heights above sea level of important objects and surfaces; the boundaries of 
civil parishes, boroughs, wards and unions, urban and rural districts. The 
map, indeed, gives a vast amount of information which could only be obtained 
from other sources with difficulty and at considerable cost. 

Perhaps enough has been said to indicate the value to the agricultural 
community of the large scale Ordnance Survey, especially of the 25‘inch maps. 


688 SALE oF CEREAL SEED. [ Oot., 


‘They should be in the possession of property owners and farmers, and of all 
interested in the management of land. If any difficulty should be experienced 
in obtaining locally the 25-inch maps covering a farm or an estate, application 
should be made to the Director-General, Ordnance Survey, Southampton. 


Sulphate of Ammonia: Increased Prices.—Owing to the increase 
in railway rates, which came into force on 1st September, 1920, the Ministry 
has sanctioned an increase in the agreed maximum prices for sulphate of 
ammonia by 3s. 6d. per ton. This applies to all deliveries made on or after 
1st September, except when deliveries are in fulfilment of existing contracts 
in which no provision is made for a possible increase of price in the event of 
railway rates being raised. The original prices remain in force for deliveries 
made ex-works or by road, 

A leaflet explaining these alterations is obtainable post free on application 
to the General Secretary, Ministry of AgricuJture and Fisheries, 72, Victoria 
Street, London, S. W.1. 


Basic Slag: Increased Prices.—Owing to the increase in railway 
rates which came into force on the 1st September, the Ministry has 
sanctioned an increase of the agreed maximum prices for basic slag (see this 
Journal, June 1920, p. 297) by 3s. 6d. per ton from the Ist September. The 
original prices remain in force for deliveries made ex-works or by road. 

A leaflet explaining these alterations may be obtained post free on applica- 
tion to the General Secretary, Ministry of Agriculture and Fisheries, 
72, Victoria Street, London, S.W.1. 

Sale of Cereal Seed.—The attention of farmers and seed merchants is 
drawn to the fact that when selling wheat, barley, oats or rye for seed it is 
necessary, under the Testing of Seeds Order, 1918, that the seed shall be tested 
for germination, and that a declaration giving the following particulars shall 
be made in writing to the purchaser within one month of sale or delivery :— 

1. The name and address of the seller. 
2. The variety. 
3. The percentage of germination. 

If, however, the germination is at or above the standards specified in the 

Order, viz. :— 

90 per cent. for wheat and barley, 

85 per cent. for oats, 

80 per cent. for rye, 
a statement to that effect is sufficient, but if the germination is below these 
figures the actual percentage must be declared. : 

4. The date of the germination test (if made more than six months 
previous to sale). 

It should be noted that this declaration is required in the case of a sale of 
cereal seed from farmer to farmer as well as from seedsman to farmer. No 
declaration need be made as to the percentage of purity in the case of cereal 
seed. | 

Failure to make the above declaration is a summary offence against the 
Defence of the Realm Regulations. 

Samples of cereal seed intended for sale are tested at the official Seed 
Testing Station, 18, Leigham Court Road, Streatham Hill, S.W.16, for 1s. per 
sample. The sample sent for testing should not be less than 4 oz. — 
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Examination of Live Bees suspected of Disease.—It is not 
generally known that arrangements exist at the Ministry's Bee Disease 
Investigation Department for the examination of live bees suspected of 
disease. Bee-keepers who wish to have bees examined should pack them in 
accordance with the instructions given on the prescribed form, No, 13.H.C., 
which can be obtained from County Education Committees, and should 
answer fully the questions regarding the history of the stock from which. 
suspected bees were taken. Bees for examination should be sent to Dr. Helen 
Goodrich, The Department of Comparative Anatomy, University Museum, 
Oxford. The Ministry desires to emphasise the fact that dive bees only are 
of any use for purposes of microscopical examination, as decay sets in very 
rapidly after the bees have died. 


Precautions against Cattle Plague.—The Ministiy announces that, 
owing to the appearance of Cattle Plague or Rinderpest in Belgium, an Order 
will come into effect immediately by which cattle, sheep, goats and swine 
from Belgium will not be permitted to enter British ports in future, whether 
as ships’ stores or otherwise. Similar restrictions also apply to these animals 
when carried on vessels touching at Belgian ports en route to Great Britain, 
irrespective of whether the animals were actually shipped at a Belgian port 
or not. Hitherto, the above animals were permitted under certain circum- 
stances to enter a British port, provided they were not landed and that the 
ship carrying them did not discharge or load cargo. 


Importation from Belgium is also prohibited of feeding stuffs for animals 
(including milling offals, meals, cakes, &c.) and also of the following animal 
products, viz., wet hides, hoofs, horns, bones, hair of bovine animals, dried 
blood, beef and pork. This prohibition applies to all such products, not only 
of Belgian origin but to those which may be brought through Belgium by river, 
canal or otherwise from any adjoining country. From the start the Belgian 
Authorities have themselves prohibited the export of many of these materials, 
but it is thought advisable to provide against the possibility of premature 
removal of this prohibition by an Order prohibiting importation. Any of these 
products which are brought into a Belgian port by sea for the purposes of 
transhipment to Great Britain may, however, be landed in this country if 
accompanied by a licence granted by a British Consul at the port of tranship- 
ment in Belgium on the production to the Consul of satisfactory evidence that 
the articles have been taken into a Belgian port by sea solely for the purposes 
of transhipment. 

The Ministry at the same time again calls attention to the possible 
risk of the introduction of Cattle Plague as well as of Foot-and-Mouth Disease 
by means of hay and straw used at the time of importation as a packing for 
foreign imported goods. Numerous imported articles, such as eggs, glass and 
pottery, are packed in hay or straw and a large portion of this packing may 
ultimately reach the farm as manure. This hay and straw constitutes a 
possible source of risk of the introduction of disease to the farm live stock. 
While the Ministry does not see its way to prohibit the use of this material 
as packing for imported goods owing to the serious dislocation which 
would result to trade, it is important that all concerned should be warned that 
there is at least an element of risk which can be completely avoided by not 
a'lowing it to come in contact with any animals. 
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The losses which would result from any widespread outbreak of either 
Cattle Plague or Foot-and-Mouth Disease in this country would seriously affect 
the general public, and the Ministry appeals to manufacturers and traders and 
all who receive hay and straw as a packing for foreign imported goods to take 
the necessary steps to prevent this packing material being sent to farms or 
other places, where it could possibly come in contact with live stock, and 
instead to make arrangements for such material to be destroyed by burning. 


Leaflets issued by the Ministry.—Since the date of the list given 
on page 594 of Jast month's issue of the Journal, the following leaflets have 
been issued in the Permanent Series :— 

No, 334.—How to Increase Stocks of Bees. Creseliiy Food Production 
Leaflet No. 48.) 
, 352.—The Control of Pests of Fruit Trees in Gardens and Small 
Orchards. (Formerly Food Production Leaflet No. 39.) 
In addition, the information in the following leaflets has been revised and 
brought up to date :— 
No. 22.—The Diamond-back Moth, 
151.—Cleanliness in the Dairy. 
180.—Dodder. 
250.—Domestic Fruit Bottling with or without Sugar. 
. 254.—The Use of Seaweed as Manure. 
323.—The Profitable Utilization of Surplus Milk. 


” 
Jam-making with Brown Sugar.—The Ministry wishes to draw 
attention to the possibility of using brown sugar for jam-making. There are 
in different parts of the country at the present time stocks of free brown sugar 
which are being sold at prices ranging from 103d. per lb. upwards. This 
sugar, when used with white sugar in the same proportion as recommended in 
the Ministry’s Leaflet No. 354 for glucose, viz., jth “ free” brown sugar to 
3ths white sugar, gives better results than glucose, and in some cases is cheaper. 
Even if a larger supply of brown sugar is available, it is not advisable to use 
more than one-third of brown sugar, as in most jams, with the exception of 
black currant, the flavour of the fruit would be considerably affected. 


Exportation of Seed Potatoes to Holland—The Ministry of 
Agriculture desires to draw the attention of potato exporters to the regulations 
which the Netherlands Government proposes shortly to issue for controlling the 
importation of potatoes into Holland. The Ministry is informed that, under these 
regulations, potatoes imported into Holland must have been inspected at the 
time of lifting on the field where they were grown, and must be free from 
Wart Disease. A certificate to this effect must be issued, as regards potatoes 
grown in England and Wales, by an Inspector of the Ministry, who must also 
be present when the potatoes are bagged. Only new bags may be used 
for this purpose, and they must be sealed by the Inspector, who will then 
issue a certificate that the potatoes contained in the bag were grown on the 
inspected field. Persons wishing to export seed potatoes to Holland should, 
therefore, inform the Ministry immediately when it is proposed to lift any 
crops destined for export, in order that arrangements may be made for an 
Inspector to be present. The fee for inspection and issue of the certificate 
will be £1 1s. 


’ 
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Rabies.— Wiltshire—On the 14th August an outbreak of Rabies was 
confirmed at Wilton, near Salisbury, a district not hitherto visited by this 
disease. 

This outbreak necessitated the imposition of muzzling and movement 
restrictions over a wide area embracing parts of the counties of Wiltshire, 
Hampshire and Dorset, and extending approximately from Bournemouth in 
the south to Wroughton in the north and from Winchester in the east to 
Maiden Bradley in the west. Subsequently, eight further cases were 
confirmed, one at Marlborough, four at Salisbury, one at Netheravon, one at 
Burbage and one at Potterne, near Devizes. 

In view of the case at Marlborough and the additional cases in and near 
Salisbury, the area originally scheduled was extended so as to include the 
district lying within a radius of approximately 15 miles from Marlborough, 
and an Inner or Dangerous Area, comprising the district lyimg within 5 miles 
of Wilton and Salisbury, was declared. In this Inner Dangerous Area dogs 
are required to be led as well as muzzled in a public place, and also muzzled 
on private premises unless tied up or confined in an enclosure from which 
they cannot escape, and no exemptions are allowed for dogs used for hunting 
or other sporting purposes. Dogs are also not allowed to be moved out of 
this Inner Area, even to the outer zone of the Muzzling Area, without a 
special licence from the Ministry entailing six months’ quarantine on approved 
veterinary premises. 

The confirmation of the cases at Netheravon and Burbage, both of which 
lie between Marlborough and Salisbury, necessitated the extension of the 
Inner Dangerous Area in a north-easterly direction so as to include the whole 
of the country from Salisbury to Marlborough through which the Burbage 
dog had run. At the same time the Scheduled District was extended so as to 
include Andover and certain parishes on the eastern side of the district round 
Andover. 


Glamorgan.—On the 11th September Rabies was confirmed in two fox- 
hounds at Cowbridge, Glamorgan, in a district which has only comparatively 
recently been released from restrictions. The usual, Order was at once made 
requiring the muzzling of all dogs in an area comprising roughly a radius of 
12 miles round Cowbridge, extending from the county boundary between 
Monmouth and Glamorgan on the east to Kenfig and Maesteg on the west, 
and to approximately Caerphilly, Pontypridd and Llangeinor im the nortb. 
The Order also prohibited the movement of dogs out of the Area, except by 
licence requiring six months’ quarantine on approved vetermary premises. 
No further outbreak has yet been confirmed im this Area. 


ADDITIONS TO THE LIBRARY. 


Agriculture, General and Miscellaneous. 


Long, Jas.—The Small Farm and its Management. (2nd Ed.), (Revised), 
(328 pp.). London : John Murray, 1920, 7s. 6d. net. [63.191.] 

Wibberley, T.—Continuous Croppimg and Tillage Dairy Farming for 
Small Farmers. (165 pp.). London: C. Arthur Pearson, 1919, 3s. 6d. 
net. [63.3(02); 63.70(02).] 

Percival, John.—Agricultural Bacteriology. Theoretical and Practical. 
(Qnd Ed.), (408 pp.). London : Duckworth & Co., 1920, 14s. 6d. nef. 
[576.8.] 
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‘Sutton, M. H. F.—Bull. 11 :—The Electrification of Seeds by the Wolfrym 
Process. A Report of the Experiments carried out at Reading in 1919. 
(7 pp.). Reading: Sutton & Sons, n.d., 2s. 6d. net. [|537.] 

New York Agricultural Experiment Station.—Tech. Bull. 67 :—Ammonifi- 
cation of Manure in Soil. Pt. I. What Soil Organisms Take Part in 
the Ammonification of Manure. Pt. II. Taxonomic Study of Two 
asian Soil Ammonifiers. (45 pp.). .Geneva, N.Y., 1919. (63.115; 

British Columbia Department of Agriculture—New Hort. Cire. 61 :— 
eet Sulphur at Home. (5 pp.). Victoria, B.C., 1920. 


Horticulture. 


New York Agricultural Experiment Station.—Bull. 460 :—Twenty Years. 
Ras ot va in an Apple Orchard. (26 pp.).. Geneva, N.Y., 1919. 

New York Agricultural Haperiment Station.—Bull. 461 :—Control of 
Green Apple Aphis in Bearing Orchards. (88 pp.). Geneva, N.Y., 
1919. [63.27-41; 63.294. ] 

West Virginia Agricultural Experiment Station.—Bull. 167 :—Orchard 
ee Versus Dusting. (18 pp.). Morgantown, 1918. [63.41;. 
63.294. 

West Virginia Agricultural Experiment Station.—Bull. 170 :—Infection 
and Immunity in Apple Rust. (71 pp.). Morgantown, 1918. 
[63.24-41; 63.41 (a).] 


Live Stock. 


Kellner, Dr. O.—-Die Ernahrung der landwirtschaftlichen Nutztiere.. 
Lehrbuch auf der Grundlage physiologischer Forschung und praktischer 
Erfahrung. (8th Ed.), (667 pp.). Berlin: Paul Parey, 1919. 
| 63.604. ] 

Nebraska Agricultural Experiment Station.—Bull. 173 :—Supplementary 
Feeds in Fattening Lambs. (24 pp.). Lincoln, 1919. [68.63.] 

U.S. Department of Agriculture.—Farmers’ Bull. 1097 :—The Stable Fly 
(Stomoxys calcitrans L.). How to Prevent Its Annoyance and Its 
Losses to Live Stock. 23 pp.). Washington, 1920. [59.169(a); 63.613. ] 

Australian Imperial Force Education Service—Land Book 15 :—The 
Farm Horse: Its Management, Health and Feeding. (52 pp.). 
London: A.I.F. Administrative H.Qs., 1919. [63.613. ] 


Dairying and Food, General. 

Orr, Thos.—Milking Machines: Their Efficiency and Value in Modern 
Dairying. (18 pp.). Reprinted from ‘‘ The Dairyman,’’ Oct., Nov., 
and Dec., 1919. London: Offices of ‘‘ The Dairyman,’’ 1919, 6d. 
[63.713 (04). ] 

California Agricultural Experiment Station.—Bull. 311 :—Investigations. 
with Milking Machines. (54 pp.). Berkeley, 1919. [63.713. ] 

Nebraska Agricultural Experiment Station.—Cire. 6 :—Dairy Barn and 
Milk House Arrangement. (28 pp.). Lincoln: 1919. [63.6; 69. ] 


Birds, Poultry and Bees. 
Root, A. I. and E. R.—The A BC and X Y Z of Bee Culture. (856 pp.) 
Medina, Ohio: A. I. Root Co., 1919. [63.810.2. ] 
Texas Agricultural Experiment Station.—Bull. 255 :—Beekeeping for 
Beginners. (25 pp.). Texas, 1919. | 63.81(04).] 
U.S. Department of Agriculture.—Bull. 810 :—European Foulbrood. 
(39 pp.). Washington, 1920. [63.81 : 09.] 


Economics. ; 

Spencer, A. J.—The Smallholdings and Allotments Acts, 1908-1919, and 
The Acquisition of Land (Assessment of Compensation) Act, 1919, 
with Explanatory Notes. (2nd Ed.), (284 pp.). London: Stevens. 
and Sons, 1920, 10s. net. [3847(b).] 

Adkin, B. W.—A Handbook of the Law relating to Landlord and Tenant. 
(4th Ed.), (Revised). (286 pp.). London: The Estates Gazette, Ld... 
1918. 1333.5; 352.6.4 


Printed under the authority of His Masesty’s STATIONERY OFFICE, 
By Metchim & Son, Princes Street, Westminster, 5.W.1. 
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HOW TO SAVE 50°, ON YOUR LABOUR. 


Have you considered the time and money | Figure it out on your winnowing, chaff and 
that you spend by the old-fashioned turnip cutting, cake crushing, shearing, |] 
methods of manual labour in the hundred clipping, churning and separating, to say 
and one jobs round the farmstead? nothing of sawing and water-pumping. 


Then think what the installation of a 


“WEBBER” 5-9 I.p. 
ENGINE forte Ves 


will mean to you. All these and many other jobs— 
monotonous and mechanical—can be easily and better 
done in a fraction of the time. 

The “Webber” 5-9 h.p. Engine runs on petrol, paraffin 
or gas, The average fuel consumption is so much lower 
than that of most other engines as to save 20% on the 
fuel bill—an important consideration nowadays. The 
Engine can be set to develop any h.p. required between 
| 5 h.p. and 9 h.p., requires no skilled attention and is’ 
| 
| 


practically fool- proof. 

The ‘‘ Webber” 10-18 h.p. Engine is just as efficient 
as the 5-9 h.p—using only °6 pint Petro! or -68 pint 
Paraffin per h.p. hour. 

Write for Booklet ‘‘E,” free on application. 


MARK WEBBER LTD., 


| Church Acre bis ag ented: 


ror the FEL and ALLOTMENT. 


Officers’ Field Service Trench Boots. 


No. - Perteculg new; “im Brown and * Black 
Government Leather of the finest quality, size 
oO, to. 12, the smaller-sizes suitable also for 
Ladies. 

These boots reach to the knee and have full- 
lemgih “VV” tongues) and side buckles to‘prevent 
Water {rom penetrating: through, the. lace holes 
Or over the; tops’ of the boots.. The,,heels are 
steel-pound:,; The soles,.of: extra stout leather of 
superb wearing qualities, are sewn with stout 
thread, and have steel toe pieces to give greater 
strength and durability. The uppers are softand 
pliable, yet stout and strong. 


a 50 /- 


Postage & Packing 1/6 extra. 


LONDON ARMY BOOT co., 
Dept. 8, 186, Bishopsgate, London, E.C.2. 


(Adjoining Bishopsgate Police Station.) 


heen - gots 
War oraceeere S cag 
AB SMI Sv pie trek a 
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SAVE TIME and Labour by Plowing with 
the No. 40x Oliver Chilled Plow. 


Supplied with either single wheel or double wheels, Knife coulter or Jointer 


SAVE SEED by puiting in your Crops with 
the Hoosier Disc Grain Drill. 


12 Row 6 in. apart. 
13 Row 7 in. apart. 
15 Row 6 in. apart. 


All steel Frame. 
Land Marker. 


Geared on both sides, 

allowing one half of 

the box to be in use 
if required. 


= 


Can sO0w up to 7 

bushels per acre 

without changing 
sprockets. 


SAVE POWER by hitching a No. 78 Oliver 
Plow to your Tractor. 


Positive Self 


Lift. 
Makes an 3 
asy 
Ideal Some 8 
ONE-MAN wane 
it! lts to its 
Outfit with wt 
ANY 
Tractor. aad ae 
Two furrow. 


The 3 Furrow Plow is easily converted into a 2 Furrow. 


IMMEDIATE DELIVERY OF ANY OF THE ABOVE IMPLEMENTS. 


JOHN WALLACE & SONS, Ltd., 
Dennistoun, GLASGOW, 


MINISTRY OF AGRICULTURE AND FISHERIES. 


HANDBOOK OF BRITISH BREEDS 
OF LIVE STOCK. 


N EeW al S56. UE. 


THIRD EDITION. 


The third edition of the Handbook of British Breeds 
of Live Stock is now on sale at the Offices of the Ministry. 
The Handbook has been extensively revised since the 
last edition was issued in 1913, and it is hoped that it 
will prove of service to all who are interested in live 
‘stock, whether for exportation or otherwise. 


The object of this publication is to give an account 
of the principal characteristics of all the British breeds 
of horses, cattle, sheep and pigs, with a brief history of 
their origin. A statement of the more important 
shows and places at which the animals of each breed can 
be bought, together with an indication of the average 
‘prices, is given for the information of prospective pur- 
chasers. The names and addresses of the secretaries of 
breed societies are also given. 


The Handbook contains 136 pages of letterpress, 
and is illustrated by some ninety photographs of animals 
of the different breeds. Copies may be obtained from 
‘the Offices of the Ministry, 3, St. James’s Square, London, 
‘S.W.1, price 3s. 6d. net, bound in paper boards. 
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BY GROWING BETTER WHEAT 


Many farmers go without the best wheats because they think they cannot afford them. 


When YOU goto asale, you do not hesitate to pay more fcr a cow that gives 8,000 lb. 
of milk yearly than for one that does not even pay for her keep. Mere lowness of price 
isn’t everything. It is WHAT YOU GET FOR WHAT YOU PAY THAT COUNTS. 

lf you would realise once and for always that there is as much difference between really highly 
bred and improved Seed Wheats and other kinds as there is between the 8,000 Ib.-of-milk cow and 
the worn-out scrub, make a trial this autumn with 


TOOGdO0OD’S 


Squarehead Success 
STIFF-STRAW WHEAT. 


Free to You. 
Write to-day for our FREE Book of HIGHLY BRED and IMPROVED SEEDCORN, and 
look into the matter for yourself. Ask for specially low prices and FREE SAMPLES. ‘There is no 
obligation to buy anything, anda postcard will do. Address us personally. 


ToOGOoOoDD «cc SdOons, Earp., 


Seedsmen to H.M. The King, and Growers of ** Better Crops” Seeds only, 


SouvutTTrHaA MPTON. 


CHAS. | N H: 
PACE |p. o. 


& Co.; Lit Diu 
47-61, King William St, | Ko O 
LONDON, E.C.4. | 


TELEGRAMS: | ‘TELEPHONE: 
Inland: ‘*‘ Paganini, Cannon, | Avenue 1729 
London.”’ a ? 
Foreign: “‘Paganini, London.” ‘1! (3 lines). 
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The FARMERS’ : WARDEN : 


FOR INSURANCE oF 
HORSES and CATTLE. 


STALLIONS, BROOD MARES, \ 
FOALS. 
EMPLOYERS’ LIABILITY. 
FIRE. DRIVERS’ ACCIDENTS. 
MOTOR CARS, FARM TRACTORS, 
and GENERAL INDEMNITIES. 


For Best Rates and Terms apply— 


WARDEN 


INSURANCE COMPANY, LTD. 


ESTABLISHED 1875. 
Honoured with the Patronage of H.M. THE KING. 


Chief Office—21, IRONMONGER LANE, LONDON, E.C. 2. 


_ Manacer AND SECRETARY: R. R. WILSON. 


Cf YOUR CORN CROPS AND SAVE Hh NEV ER CLOeS TI r iE DR IL. : 


* iw =e FS 


: Numerous 
; (Nom-poisonous) Testimonials. 
LIQUID DRESSING FOR WHEAT, SEED CORN, &c. } 


§ CHEAPER! BETTER! SAFER! 
Costs about 2d. per Bushel to Dress 
PREVENTIVE AGAINST 


* BIRDS, SMUT, FURCUS, VERMIN 
r sf se with packag 
AND GROUND ROT. Full directions for use with each package. 


° Consequently INCREASED GERMINATION and SEEDOLIN co., Ltd., 
: ‘amore ietese.: 22, Billiter Street, London, E.C.3 


Carr. paid upen Orders of ‘5/- and upwards. 


GULTIVATING MACHINERY—GABLE SYSTEM. 


FOWLER TACKLE can be seen AT WORK 


in Any Part of the Country. 


JOHN FOWLER & CO. (LEEDS) LTD., 
Steam Plough Works, LEEDS, & 113, Cannon St., London, E.C.4. 


1 Can sufficient for | 
33 33 > 


~ 
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BREEDERS’ ANNOUNCEMENTS. 


HORSES. 


SHIRES. 

JACKSON, J. C., ASKERN.—Breeder of Shires. Stallions: Severn Secundus 35070 by Babingley Nulli Secundus; Tanbridge 
Tip-Top 28851 by King of Tunbridge 24351; Champion’s Comrade 31298 by Childwick Champion 22215. Thirty other 
Stallions | and Colts by fashionable sires kept for sale or hire. Fillies for sale.—Apply, FAULKNER, Smallages, Sykehouse, 
Snaith, Yorks. Telegrams : Smallages, Stainforth, Doncaster. Stations: Askern, Moss, and Stainforth. 


HUNTERS. 


DICKINSON, GEORGE, Cark Mills, Cark-in-Cartmel.—Breeder registered Hunters, Thoroughbreds, Shires ; 725 prizes won 
inspectiou invited ; prices moderate. 


CLYDESDALES. 


GRAHAM, ROBERT, KAIMFLAT FARM, KELSO.—Breeder and owner of high-class Clydesdale Stallions, Colts and Fillies; 
most fashionable blood ; large selection. Commissions executed. Station : Kelso. 


CATTLE. 


ABERDEEN—ANGUS. 
MACAINSH, JOHN, Congash, Grant>wn-on-Spey, N.B. —Pure-bred Ab2rdeen-Augu; Cattle.— Particulars on application. 


DEVONS. 


STANTON, HARWICH.—REGISTERED HERD RED DEVON DAIRY CATTLE. Devons are the best English Dairy 
Cattle under all conditions and in any climate. 


FRIESIANS. 
E. R. DEBENHAM, BLADEN DAIRY FARMS, BRIANTSPUDDLE, DORCHESTER. Pure imported and imported bred bulls 
(sound tuberculin test). Services to approved females. Apply the Manager. 


GILSTON PARK HERD OF PEDIGREE BRITISH FRIESIANS, property of A. S. Bowlby, Esq. Balls and Bull Calves 
geucrally for sale by Imported and other leading sires. Apply H. SCHOFIELD, Gilston Park Estate Office, Harlow, Essex. 


JERSEYS. 


JEROME, MRS., BILTON HALL, TOCKWITH, YORKS. Pedigree Jerseys. Heifers and young Bulls for Sale. 


SHORTHORNS. 

E. R. DEBENHAM, BLADEN DAIRY FARMS, BRIANTSPUDDLE, DORCHESTER. MHerd typical dua! purpose Shorthorns. 
Bull Thornby Duke (sound tuberculin test), sire Drusus with 15,791 lbs. milk in pedigree. Services to approved females. 
Apply to the Manager. : 

WELBECK HERD OF PEDIGREE SHORTHORNS, the property of the Duke of PORTLAND, K.G. Young Bulls and Heifers 
for sale, from the best strains.—Apply, ALEX. GALBRAITH, Norton, Cuckney, Mansfield. 


DAIRY SHORTHORNS. 

CHIVERS & SONS, LTD., Histon, CamMBs. Long pedigree Dairy Shorthorns, best milking families; daily milk records. 
Young stock for sale. 

HOBBS R. W., & SONS, Kelmscott, Lechlade.—500 Dairy Shorthorns; milk records kept ; many firsts Royal and London D airy 
Shows. Pedigree Bulls and Bull Calves. 4-cross Bull Calves at moierate prices, suitable for nou-peligree dairy herds. 

PLAYFORD HERD OF PEDIGREE DAIRY SHORTHORNS. Deep-Milking Strains of robust constitution. ; Bulls in 
service: Thornby Don (133918). Hermit IL (120697). Milk records kept, inspected by Dairy Shorthor: Association and 
Ministry of Agriculture Recorder. Young Bulls and Bull Calves for sale. Also Breeder of Pedigree Suffolk Sheep and Large 
Black Pigs —S. R. SHERWOOD, Playford, Ipswich. 


HORSE AILMENTS. 


AND How TO CURE THEM. 


Eminent Veterinary Surgeons strongly recommend 
“Condy’s Fluid” as a speedy remedy for Sore | 
Shoulders and Backs, Grease, Thrush, Injuries, &c. 
Also for Dogs and all Animals. 

OF ALL CHEMISTS AND STORES—8 oz. 16; 20 oz. 3/-. 


Full Directions on Bottle. Insist on Condy’s Fluid. 


CONDY’S FLUID CO! GOSWELL ROAD, LONDON. 
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AKMERS and others connected with agriculture are exposed all the 
ali year round to risk of disaster and ruin, and especially to the sudden | 
| and unforeseen calamity. such as an accident to live stock, damage to | 

| agricultural machinery through the carelessness of an employee, or one of 
a hundred other misfortunes too numerous to mention. i 


| 
To those not insured the monetary loss may tax their resources to the | 


utmost. and gravely imperil their financial stability. 


Make yourselves risk-proof before it is too late by effecting the Farmers’ 
series of special policies issued by the “ British Dominions.” These com- 
prehensive and generous policies, combining maximum benefits with 


minimum outlay, afford ample protection against practically every sericus 1 
risk to which all persons connected with agricuiture are lable. i 


[Special attention is directed tos the following 


Hi IMPORTANT POINTS 


1. The Assets of the Company exceed £19,000,000. Thus 
the matter of Security is unquestionable. 

5 2. Expert local assistance is given in arranging policies 

et and settling claims. Experienced officials are ready 
| at short notice for any emergency. 


3. The policies are wide in scope and worded in clear, 
simple language. There are no ambiguous phrases. 
4. All claims are promptly met and settled on a most “ap 
generous basis. 
5. A most important point is economy. The “British 
Dominions” is able to effect a saving on premiums. 


| 6. The “ British Dominions” is official Company to over 

r i 40 Branches of the National Farmers’ Union. Special 
| terms are offered to Farmers’ Clubs, &c., for the 
| Insurances of their Members. 


THE POLICIES INCLUDE 


The Farmers’ “‘Comoleat’’ Employers’ Liability and General Indemnity 
| Policy ; “Compleat” Fire Policy ; Live Stock Policies ; Tractor Policy ; 
Life Assurance, and Children’s Educational Policies. 


Send to-day for Prospectuses (post fre2). 


The most = Branches 
progressive EAGLE & and Agents 
iS Office for all BRITISH throughout the 
Classes of : SURAN LER, a United 
| Insurance. _ ' Kingdom. 
Heap OFrFicE: BRITISH DOMINIONS HOUSE, 


| ROYAL EXCHANGE AVENUE, LONDON, E.C.3. 
Za sd a eC ee Be) Ee OQ oe©) 
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CATTLE —continued. 


LINCOLN RED SHORTHORNS. 


THE STAPLEFORD PARK HERD. A few young Bulls from Royal Prize Winners always for sale from carefully tested 
milking strains only. Apply C. S; Harvey, Wymondham, Oakham. 


KERRY AND DEXTERS. 


BRAISHFIELD MANOR HERD of Dexter Castle, Prizes won in 1915 include Championship R.A.S.E., Nottingham, first 
London Dairy Show.—Apply, Mr. W. A. OWEN, Elm Grove, Braishfield, Romsey, 


PALMER, R. E. Pure Pedigree Kerry Cattle, Oaklands Park, Newdigate, Surrey. 


HEREFORDS. 
WHITE, W. J. S., ZEALS, WILTS.—Old-established Herd of Milking Herefords, Bulls and Calves, for Sale. 


SHEEP. 
OXFORD DOWN. 


AKERS & CO., BLACK BOURTON, OXON.—Registered Oxford Downs, Ranis aud Ewe Lambs on Sale; inspection invited. 


LINCOLN LONGWOOL. 


HOYLES, GEO., SKIDBY MANOR, near HULL.—Pure Lincoln Longwool Sheep; true type, sound conditions, lustrous long 
wool, give satisfaction at home und abroad. 


PIGS. 


BERKSHIRE. 


BRAISHFIELD MANOR HERD OF BERKSHIRE PIGS. Boars in use: Little John. Champion R.A.S.E., 1915, ete.; also 
Hugo, whose stock sold so well at Mr. Hiscock’s Sale. Young stock of the best blood always for Sale.—Apply Mr. W. A. 
OWEN, Elm Grove, Braishfield, Romsey. 


LARGE WHITE. 

CHIVERS & SONS, LTD., Histon, CAMBS.—Pedigree Large White Pigs, fine quality, good type, best strains. Young Stock 
for Sale. ‘ 

COLSTON & BORROWFIELD HERDS OF LARGE WHITE PIGS, the property of R. Millington Knowles, Esq., The Hall, 
Colston Bassett, Notts——Numbers and quality equal to pre-war standard.—Particulars from AGEN’, Estate Office, Colston 
Bassett, Notts. 

DENNY, E. H. M., SVAPLEFIELD PLACE, STAPLEFIELD, ‘SSUSSEX.—Large White Yorkshire Pedigree Pigs. Station: Haywards. 
Heath. Telegrams: Handcross. 

GREENALL, SIR GILBERT, BART..C.V.0., WALTON HALL, WARRINGTON. The Waiton and Worsley Herd of Pedigree 
Large White Pigs. Selections of all ages for sale at moderate prices. Apply to RICHMOND DAYBELL, Manager, Rowswood. 
Farm, Higher Waiton, near Warrington. station: Warrington. Telegrams: Daybell, Higher Walton, Warrington. 


TENDRING HERD oF LARGE WHITES, bred on the open-air system, exclusively from Champion strains. Present stock 
boars are sons of Spalding Vulcan and of the 1919 Royal Chamyion Dalmeny Monetta. Apply to OSCAR GRAY, Tendring 
Farms, Limited, Weeley, S.0., Fssex. 


THE WARREN. HERD OF PEDIGREE LARGE WHITE PIGS, the property of H. T. Williams, Esq.—Young Stock of the best. 
strains for Sale, including a fine selection of in-pig Gilts—Appiy to RAYMOND KEER, Warren Home Farm, Broughton, Chester. 


MIDDLE WHITE. 
CHIVERS, JOHN, HIsTox, CAMBS.—Pedigree Middle White Herd, containing best possible strains, including Royal champions. 
Young Stock for Sale. 


EDGE, S. F., GALLOPS HOMESTEAD, DITCHLING, SUSSEX.—Albany Herd of Pedigree Middle Whites. Bred on open air system. 
Wonderful doers and breeders. Will thrive anywhere. 


JEROME, MRS., BILTON HALL, YORK.—Pedigree Middle White Pigs, prize-winners. Boars and Gilts for Sale. 


The Rennet on which 
cheese-makers depend. 


Chr. Hansen’s Laboratory, Ltd., 


77, ST. THOMAS’S STREET, 
LONDON, S.E.1. 
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makes Leaky Roofs Watertight. 


PL aD / Cra / ed ee / ee / et / a / me / a / Poxsatiehy, * 
/ 


The Piastic Compound for Repairing 


LEAKY ROOFS 
ON ALL FARM BUILDINGS. 


Easily applied with a trowel—Sticks anywhere 
and makes roofs permanently watertight. 


Also supplied in Liquid Form for applying with 
a Brush. 


BAA RNCOLET =: 


THE SURE PREVENTATIVE OF DECAY, DRY ROT, 
& FUNGOID GROWTHS IN ALL KINDS OF TIMBER 


Invaluable for Fences, Hoardings, Sheds 
& Wooden Erections of every description. 


BAXENDALES can supply from 

stock: Tractors, Manual Delivery 

Reapers, Best Binder Twine, 
Potato Diggers. 


ORDERS NOW BEING BOOKED FOR 
AUSTIN TRACTORS 
AND 


: 
\ 
Silver Medal (Cardiff and Altrincham) ( 
é 


Fe A ie CA ee, CA ie, CA i, CS a ee a ee CA i, Ca i, CN a CN ee, CY i, CY ee 


We shall be glad to quote you 
for any quantity of Texo or 
Beancolite and give you the 
earliest possible delivery of 
machinery. 


Unchokable Manure Distributors. 


Oa ee CA am CA at a a a a a a a a ae a Na a a | 


A Ch a, Ch Ch ce: Che ee Ce ee, he a Ce ee, ee ee ee a ee a ee 


RBAAENDALE 


Miller Street, 


MANCHESTER. 


¥xvil THE JOURNAL OF THE MINISTRY OF AGRICULTURE.—A dvertisements. 


PIG S—continued. 


MIDDLE WHITE—centinued. 


STAPLEFORD HERD OF MIDDLE WHITE PIGS. A few choice gilts and boars from Royal Prize Winners always for 
sale at reasonable prices. C. S. HARVEY, Wymondham, Oakham. 


WEELEY HERD OF MIDDLE WHITES, bred on the open-air system, exclusively from Champion strains. Two 1919 Royal 


Show winners, and the sire and dam of a 1919 Cattle Show winner were bred in this herd. Apply to OSCAR GRAY, 
Tendring Farms, Limited, Weeley. S.0., Essex. 


LARGE BLACK. 


DUNSTALL HERD of Pedigree Large Blacks, bred from prize strains under natural conditions. Prolific, hardy, grand doers 
and of choice type. Young Boars and Gilts. Prices Moderate-—LIONEL E. HORNE. Moreton-in-Marsh, Glos. 

LUDLOW HERD OF LARGE BLACK and ASHFORD HERD OF MIDDLE WHITE PIGS.—Pedigree Boars and Gilts for 
sale ; bred on open-air system irom unrelated stock ; eligible for Herdbooks.—Apply MANAGER, Woodlands Pig Farm, 
Ludlow, Shropshire. 


NEWHOUSE HERD of Pedigree Large Black Pigs. Boars and Gilts from best strains—ROBERT FORTUNE, Newhouse, 
Cranleigh, Surrey. 


‘PICKWELL HERD, Pedigree Large Blacks. Young stock from best strains at reasonable prices.—CAPTAIN CLAUDE W. HEMP, 
Stainbridge Farm, Bolney, Sussex. 


WILLIAMS, ELLIS R., GLASFRYN, CHWILOG, NORTH WALES.—Helyg Large Blacks, bred for hardiness and thrift. Best 
acclimatised stock for Welsh and Border Counties breeders. Prices moderate. 


LINCOLNSHIRE CURLY- COATED. 


‘OHARNWOOD HERD.—A grand lot of young Boars ready for service, all descended from Royal winners. Inspection invited.— 
G. SIMPSON, Charnwood, Lowdham, Notts. 


GLOUCESTER OLD SPOT. 


‘THE FAIRFIELD HERD OF GLOUCESTER OLD SPOT PIGS for Sale. 100 to choose from, including winners at Hereford 


and Worcester Show. Gilts, Boars and Sows with litters ; also, owing to change of blood, several Boars by Berkeley Foreman.— 
J. B. DOWDING, Fairfield, Leominster. 


POULTRY 
MAJOR, ARTHUR C.—Breeder and Exhibitor thirty years. Champion Duck and Silver Grey Dorkings, “ England’s best 
fowl.” Prizes at all Shows, and exported allover the world. Prices moderate. Eggs, ls. each.—ARTHUR OC. MAJOR, Ditton, 
Langley, Bucks. 


OONTINENTAL POULTRY EXPORTERS, STRATFORD, ESSEX.—Pullets, 830 Breeds, from 10/6 each. List free. 


AUCTIONEERS, LIVE’ STOCK, ETC., AGERTS; 
WATERS & RAWLENCE, SALISBURY. 


MISCELLANEOUS ADVERTISEMENTS—( Cheap Prepaid). 
For Cleft Chestnut Unclimable Fencing, apply to THE STANLEY UNDERWOOD COMPANY, LIMITED, Shottermill, 
Haslemere, Surrey. 
64 Page Book about Herbs and How to Use Them, 2d.—TRIMNELL, THE HERBALIST, RICHMOND ROAD, CARDIFF. 


All applications for Advertisements in “The Journal of the Ministry of Agriculture” should be addressed to C. VERNON & 
SONS, LTD., 38, Holborn Viaduct, London, E.C. 1. 


TO STEWARDS, LAND OWNERS AND SHOOTING TENANTS. 
FIXED PRICES 


will be given if desired, or Highest Prices returned for 


ALL SURPLUS GAME, VENISON, 
RABBIT AND WILDFOWL. 


ACCOUNTS AND CHEQUES DAILY, ESTABLISHED 1829. (MEMBERS CHAMBER OF COMMERCE). 
CAMPBELL, HEY & LEBONGLEY. 
Tel. : “ Compressor, London.” Phone: 4909 City. Established in Old Newgate Market, 1829. 


General Agents, 260/262, CENTRAL MARKETS, LONDON. 


; 
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By ApPpoINTMENT 


No BIRDS ON 
CORNFIELDS. 


After the heavy expenses which farmers incur in ploughing, 
manuring and generally preparing their land for crop pro- 
duction, they allow their expensive seed corn to be taken 
by Birds—Rooks, Pheasants, Pigeons, &c.—unless they use 


CORVUSINE. D.C. 


(The wonderful non-poisonous liguid seed dressing.) 


Corvusine has been so improved that it is now non-sticky 
and impossible even for the most inexperienced to get drill 
clogging, and it so easily slips over the seed that the labour 
of dressing is reduced to a minimum. 


It is easier and nicer to handle than any other dressing. 


What some of our users say :— 
Mr. J. CROKER-ABBOT, B.A., of Naas, Ireland, writes :— 

We have used ‘‘Corvusine D.G.” with most satisfactory results as a ‘‘preventive seed 
dressing,” as also have many of our friends and neighbours, and all speak in highest terms 
of its marvellous efficacy in circumventing ““the raids” of birds and vermin, and also as a 
sure preventive of ‘“‘ground rot.” It is vastly superior to other liquid seed dressings used, 
does not clog the drills, and is so cleanly and safe in use. 

Mr. R. WOOLLATT, of Codicote, Herts, writes :— 

Your trial tin of Corvusine was the acme of success against all vermin, &c. I am 
most pleased with it, being in a pheasant and rook district. So please send along next 
month three No. 2 cans Corvusine D.G. 

Mr. Wm. J. MACKAY, of Lerwick, writes :— 

I have recommended it to several of the farmers here. I am certain my crop last 

year was much heavier where I used the Corvusine. 


PRICES. 
Wheat, | 
Peas, Beans} Barley, | 
Size of Can. Vetches, Rye, E on Net Price. 
Maize, &e. 5 
Buckwheat. 


N 4 containing sufficient Bushels. Bushels. | Bushels. Gee sey da 


Corvusine to dress | 416 14 | 12 |O 46 


_ 2 do. 40 35 30 |0106 

iy do. 80 70 60 100 

» & do. 200 | 175 | 150 |2 50 

Other Seed not mentioned in above table must be judged according to 
its absorbent qualities in comparison. 


and Implement Merchants Everywhere. 


Sole Manufacturers—Hawker & Botwood, Ld., Agricuitural & Horticultural Chemists, Grays, Essex. 


3 
: Sold by Corn and Seed Merchants, Chemists, 
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A YL I LS OE FE EE TH 


Cancel 
sal 


A “BRITISH MADE CAKE 


of GUARANTEED PURITY 
and PERFECT CONDITION. 


NOT A COMPOUND CAKE. 


MOTHER NATURE'S OWN 
Food for increasing Milk Supply. 


EASY OF DIGESTION. 


Suitable for all hinds i Young Stock. 


A Postcard will bring you Knute s and Booklets from 
Sole Manufacturers :— 


LODERS & NUCOLINE, Limited, 


Cake and Meal Dept., 
1, Crautched Friars, LONDON, E.C.3. 


er BL I I ARE RR A EN A Oe A TE TE SF NE A 


THE GRONINGEN SEED 
GROWERS’ ASSOCIATION, 


—Groninger Zaaizaadvereeniging (G.Z.V.)—- 


HOLLAND. 


25,000 ACRES OF THE FINEST SEED PRODUCING LAND 
ALL UNDER ONE CONTROL. 


CEREALS. ROOT CROPS. 
FARM & GARDEN SEEDS. 
Write for the Association’s Descriptive and 
illustrated Booklet, forwarded free on appli- 
cation to its London Office 
A Publication of great interest to 
all Farmers and Market Gardeners. 
Learn something about how your Growing Seed 
is produced, and how this Association of Growers 
Co-operates with YOU, and not only amongst 
themselves. 


PURITY OF STOCK & RELIABILITY ASSURED. 
Sole Representatives for the United Kingdom :— 
R. TURNER & CO., 

21, Camomile St., London, E.C.8, 


who will be pleased to answer all enquiries, 


British 


MARS OIL nace 


For Preserving, 
Softening & 
Waterproofing 


BOOTS, 
LEGGINGS, 
HARNESS, 
SADDLERY, 
LEATHER 
APRONS & 
COVERS, 


and all kinds of 
Leather Articles 


TRADE MARK 


As supplied to the Ministry of Muni- 


tions, H.M. Dockyards, the Military, 
and Farmers, etc. 
NO ‘“‘RUBBING IN” REQUIRED. 


In Tins with Brush complete, at 1/6, 3/- & 6/- each, or 


2/3, 3/9 and 7/=, post free. 
1 gallon Cans 18/= carriage forward. 


THE MARS OIL (B.A.) Co. 
F. GREINER], 
LONDON, 


[Proprietor : 
MILTON STREET, 


HALL & CO. 


’Phone: Purley 10. LTD. 


Lime Burners, 
COULSDON, L.B. & S.C. Rly. 


GROUND 


CARBONATE OF LIME 


(For Agricultural Purposes) 
17/6 per Ton loaded in Bulk F.O.R. Coulsdon. 
Orders should be booked at once to 
secure prompt delivery. 


WHITE LUMP & GROUND LIME 


For Agricultural Purposes. 


All kinds of CHALK supplied from Lump 
Chalk for road making down to extremely 
Fine Powdered Chalk for 
Pharmaceutical purposes. 


10 & 12, E.C, 


Head Office: 


Victoria Wharf, EH. Croydon. 


*Phone: 
“ CroyDON, 1104.” 


Telegrams : 
* CEMENT, CROYDON. 
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ha lr Ml ln, Le Mn 


agricultural purposes. 


Farm Buildings of all kinds quickly and cheaply erected 
—with local labour. 


“GIS” Sheets and Slates require no tarring nor painting 
—they improve with exposure. 


Invaluable for Dutch Barns, covered Stock Yards, Cart 
and Implement Sheds, and outhouses. 


For inside work—lining walls and underdrawing roofings, 
replacing lath and plaster, 


Also suitable for Bungalows, Shooting Boxes, Farm 
Cottages, Garages, &c. 


Write us if you cannot obtain readily, 


TURNER BROTHERS ASBESTOS 


co. LTD, 
ROCHDALE 


Tr Ver 


r 
| 
: 
: 
Cow-houses 
- JB GIS” Asbestos-Cement Building materials are super- 

seding corrugated iron and boards and felt for all | 
| 
} 
», 
‘Ts 
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The Netting GED 
(Cure. oum 2 I TES 


you willhave Wc 
BUY ONLY THE BEST. 


eventually — 
The BUXTON LIME FILMS 
COMPANY, Ltd., 


Royal Exchange, Buxton. 


Lal 


Tl 
e 
= 
2 


EECAUSEIt lies dead flat 
without curves or bulges 
and gives no trouble. 
itismade to stand heavy 
strains 00, being of 
fine grade wire, galva- 
nized aftermanufacture. © 

High quality and low price is 
another combination that makes || 
“Faultless” the Netting ycu 


Telegrams—Buxton Lime, Buxton. ‘Phone—812 Buxton. 


| THE PUREST LIME KNOWN 
| IN COMMERCE & THE 
should test NOW. | LARGEST OUTPUT OF LIME & 
“| Gente and bre will gladly: quuvednmgs i LIMESTONE IN THE WORLD. 
i 
| 
| 
| 
| 


i 


paid prices for large or small quantitics, 
direct from works. 


if 


Lime Burnt in | Agiiculturists, Florists | 


a ] Special Kilns for and = Fruit Growers } 
avi & QO } Special Trades. | catered for specially. 
TAFF VALE SRONWORAS i ere or 
CARDIFF 


HA Lime in any Form, in any Quantity to suit Users. 
ee a ee ee A ME ET I a 


AGENTS THROUGHCUT GREAT BRITAIN, | 


——_—_ 


SUPERPHOSPHATE 


All grades, including 


DOU BLE: 


BASIC SLAG 


Colthurst, Jules Eloy & Co. Ltd., 


193, Regent Street, 
PHONE: 


GERRARD 7506. London, W.1. 


ALSO 
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BRITISH WALLIS 
TRACTOR 


BRITAIN’S FOREMOST TRACTOR. 


Scientifically Accurate in Design. 


Built to a Standard—not down to a Price. 


Look for Draw-Bar 
Power—not merely 
Horse-Power. 


Manufactured by :— 


Messrs. RUSTON & HORNSBY, L@™: 
- INCOLN. 


For further particulars apply :— 


78-82, Brompton Road, 
LONDON, S.W.3. 


Telephone: Telegrams: 
KENSINGTON ‘*GEEMOTRUK, 
4260 KNIGHTS, 
(3 Lines) LONDON.” 


Managing Director—W. Turner Smith. 
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Reinforced Concrete Silos. 
t 


Cattle Cant Escape 


to damage crops from fields fenced with 
this rigid, rapidly-fixed, reliable wire fence. 


EMPIRE 2327 


Better and Cheaper than Timber. 
Si 
No Slackening 
and 
Tightening of 
Hoops & Stays. 


STEEL 


i? No Painting 
1 or Tarring 
| Required. 


No Upkeep. 
Ma! Constructed on 
fest Wodern 

"i Sanitary Lines. 
We have built 
these SILOS in 
all parts of the 
: United ted Kingdom. 


| ie 
| HE 
| 


WIRE FENCE 


Each wire tested to 2,240 lbs. strain. No. 9 gauge 
throughout, heavily galvanised to prevent rust. Patent 
knot can’t slip or tear cattle. Once erected requires 
no attention. Saves its cost over and over again 
Two men can erect a mile day, when posts are set, 
as easily on hilly as level land. SEND FOR LIST 
TO-DAY and SEE WHAT USERS SAY and how 
you can cut your costs. 


ASK FOR CATALOGUE E.F. 25. 


PARKER, WINDER ¢ ACHURCH,Ltd. 
BROAD STREET, BIRMINGHAM. 


Etim and Wi cose on Application. 


James Scott & Son, 


(ABERDEEN), LIMITED, 
George Street & John Street, Aberdeen. 


Telephones : 
Day {CITY - - - - 8092 
Y | WALTHAMSTOW 920 


STABLES, CITY- - - 5317 


Bankers : 


LLOYDS BANK LIMITED, 
Ludgate Hill Branch, E£.C.4. 


BARCLAYS BANK, 


Night = BROADWAY 2037 St. Johns St., E.¢,1. 
Telegrams : 
“THACKMEN, PHONE, LONDON” OL 
Codes : ; 
A.B.C. 5th EDITION. Head Office: Leadenhall &t., 
E.C.3. 


REGISTERED. 


J. BIRD, Proprietor. 


R.WATSON &Co., 


British and Colonial 
FUR, SKIN AND FEATHER MERCHANTS. 


Largest Cash Buyers of Moleskins in the World. 


71 & 73 ST. JOHNS ST., CLERKENWELL, E.C.1. 
LONDON. 
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Ui DRY NEUTRAL SY ; 
Yy, 


Yj This material possesses special characteristics— 
It is dry, resembling silver sand; it neither cakes 


/ 
together nor does it require grinding. 
; It will not absorb atmospheric moisture. 


It may therefore be strewn on the soil as grass seed, 
or may be readily drilled into the soil. 


«It is neutral and does not destroy the bags in which 
it is transported or stored. 


It is guaranteed to contain 253% of Ammonia; 
usually it tests from 25°6 to 25°7 %. 


Y] A typical analysis of the material is :— 
Ammonia - - - 25°65 % 
f Moisture - - : e 0°03 % 
| R Free Acid - - Nil. 
_ Equivalent Nitrogen - 21°10 % 


|... SOUTH METROPOLITAN GAS COMPANY, 


} 
i 709, OLD KENT ROAD, LONDON, S.E.15. = 
/ ; 7) y Telegraphic Address: Z 


it 
2 - Inland: ‘‘METROGAS, PECK, LONDON.” Foreign: ‘“ METROGAS, LONDON.” 
ey ; 


aut AN SS ; il 
YF ny ft a ina Ni Cg fet iH 


for sy : aS 2 ae aE at 2 We ars : ere ee x. sy “a one vu hnvegaet® 2 a my Mica tbe a Wy : P 
4] ees ITE STN ) ee ts rial Ne a n't Mi oh / 
vi Ate ($ a oA \\ se ee wl “ys iy Y es “ih Ca. 4 k: ‘ ii 
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j ( : : ABS Fe “7 a » Ne ttc! 
Wty Ms 3 yet SSeee eh A iN 
YY MY YW Nai ! , +4) 
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WHY PAY HIGH PRICKS 


FOR 


MILLING OFFALSY 


C.W.S. Palm Kernel 
Cake and Meal 


6 ae, OlL, 18°/, ALBUMINOIDS. 


IS THE 


Best and Cheapest Food 


FOR 


CATTLE, PIGS & POULTRY. 
SOLD BY ALL CO-OPERATIVE SOCIETIES. 


C.W.S. Agricuitural Department, 


BALLOON STREET, MANCHESTER. 
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* Running Water 
in Your Home 


Wi 


A Dayton Electrie-driven Water 
System will automatically pro- 
vide water under pressure at 
all fixtures—the same as city 
water supply. 

Costs but a few cents a day 
to operate. 


Can be run from any current— 
central station or private plant. 


Write for literature. 
Or better still, come 
in and see this splen- 
did system. 


a 


| 
his 


" 


f 


Mirra 


iit | 


ss a += 
F 
“Bab 


T B.S. Fleetrical Construction Co., Ltd. 
68, Victoria Street, Westminster, London, S.W.1. 


Telephone: VICTORIA 1972. 
Tel. Address: ‘‘AGTROWNAW, SOWEST, LONDON.” 
Telegraphic Code: A.B.C. 5th Edition. 
Marconi Address: ‘‘ EFFICACY, LONDON.” 


SOLE CONCESSIONAIRES FOR THE UNITED KINGDOM. 


Specialists in Country House, Estate Lighting, 
Heating and Power Installations. 


Send for particulars of the 


DUAL PURPOSE MARCO PLANT FOR FARMERS. 
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AGRICULTURAL LIME 


To All Cultivators of Land: 


USE OUR GENUINE GROUND LIME 


GROUND LIME is a FERTILISER, and_ secures 
HEAVIER CROPS with a MINIMUM of EXPENSE 


GROUND LIME, if applied to the land in quantities of about 10 cwt. or more 
per acre per annum, will produce greatly augmented CROPS, whether of Cereals, 
Clovers, or Leguminous Plants. 


THIS LIME is a SOIL FOOD, an INSECTICIDE, a FUNGICIDE, 
and the BEST REMEDY for ‘“ FINGER-AND-TOE”’ DISEASE in 
TURNIPS, &e. 


For Prices of 


AGRICULTURAL LIME 
GROUND 
CARBONATE OF LIME 


Write to— 


THE CEMENT MARKETING COMPANY, LIMITED, 


LIME DEPARTMENT, 
8, LLOYDS AVENUE, LONDON, E.C.3. 


Telegraphic Address:—** PORTLAND, FEN, LONDON.’’ 
Telephone No:—5690 AVENUE (Private Exchange). 
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SACKS AND BAGS 


Telegrams: 
‘*TARPAULINS,”’ 
LIVERPOOL. 


Telephones ; 
1054 CENTRAL 
(3 Lines). 


PETER MARSH & SONS, 


17, BRUNSWICK STREET, 
LIVERPOOL. 


BUYERS of USED 


[Grain, Flour, Thirds, 
Bran, &c., Sacks and. 
Old Bagging. 


SELLERS: 


of every description. 


NEW and USED. 


WearWaterproof Steels 


Cost less than leather; wear 3 to 6 times as long and 
are lighter, easier, stronger. Eliminate repairs; save 
pounds on your boot-bill and stop foot troubles. Pre- 
vent Colds, Rheumatism, Corns, Bunions. Keep feet 
warm and ei in snow, rain, mud, slush. Never change 
shape: fit fine and feel easy, 
comfortable always. 
Send for free book 
‘‘The Sole of Steel” 


with particulars of 

#2 Great Seven Days’ Free 
Trial ‘‘Try-on” Offer, 
Send post card to-day. 


N. M. RUTHSTEIN, 39, Steeleries, Northampton. 


All applications for Advertisements in 


*“The Journal of the 
Ministry of Agriculture” 
should be addressed to 
C. VERNON & SONS, LTD., 
38, Holborn Viaduct, 
London, E.C.1, 


*?Phone—Holborn 6060. 


XXX1X 


SOUN D 


and Working Again 


Costs noth- 
ing for posi« 
tive evidence. 
For over 24+ 
years Save-The« 
orse has per- 
manently cured thousands of 
so-called incurable, stubborn 
cases. It is the humane rem- 
edy for sore, lame and blemished Fae 
horses. Sold with Signed Contract & 
sto refund money if it fails to cure 
SPAVIN, Ringbone, Thoropin,— 
or Shoulder, Knee, Ankle, Hoof 
orTendon disease; horse works too. 96-page 
Book. Sample Contract-Bond and advice—ALL FREE. 


SAVE-The-HORSE. 


(Trade Mark, Registered. 


Mr. Cuthbert C. Smith, The Grove, Cropwell, Butler, 
Notts, writes :—“ Last summer my 6 years old Hunter 
developed Curbs and | feared he would be adead loss. 


“One bottle of ‘Save the Horse’ removed all signs 
of the Curbs and he has now a Veterinary Surgeon’s 
Certificate for soundness.” 


Address: PREMIER SALES, LIMITED, 


25a, Manesty’s Lane, Liverpool. 


Sole Distributors of SAVE-THE-HORSE in the U.K. 
for the TROY CHEMICAL Co. 


THE “CLAYTON ”’ 


Measurement 24 in. by 10 in, by 16 in. 


Weight 35 lbs. _ 


RAT-GASSING MACHINE 


Unlike Poisons, Virus and Trapping, it 
Destroys not only the Adult Rat, but 
also the Young in the Nests. 


The only practical way of complying with the regula- 
tions of the ‘RATS AND MICE (DESTRUCTION) 
ACT, 1919.” 


Used by COUNTY AND MUNICIPAL 
AUTHORITIES, ESTATE OWNERS, 
FARMERS, &c. 


Full Particulars from— 


CLAYTON FIRE EXTINGUISHING & DISINFECTING CO. LTO; 
22, Craven Street, Strand, London, W.C.2 


RESSICH & CAMPBELL, 118. Queen St., Giaskaw. 
W. O. Day, 6, Water Street, Liverpool. 


aS ES 


Agenis 
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BooKs ON AGRICULTURAL AND KINDRED SUBJECTS. 


FARMING ON FACTORY LINES 


OR 
CONTINUOUS GROPPING FOR LARGE FARMERS. 
By Proressor T. WIBBERLEY, N.D.A., N.D.D, 
Second Edition. Price 6/- net. 
(postage 4d. extra.) 

It forms the great authoritative text book on 
the Wibberley Continuous Cropping System, and 
is a new and frankly revolutionary guide to ALL 
WEATHER Farming and to cheaper Milk, Corn 
and Beef Production. 


THE HORSE. In Health, Accident & Disease. 


By Frank T. Barton, Capt. R.A.V.C., M.BR.C.V.S. 
Crown 8vo. Cloth, with Eight Photographs and 
other Illustrations. Price 5/- net (postage 6d.) 


CONTINUOUS CROPPING & TILLAGE 
Dairy Farming for Small Farmers, &e. 

By Proressor T. WIBBERLEY, N.D.A., N.D.D. 
Third Edition, Crown 8vo. Cloth. Price 3/6 
net; post free 3/10. 


FARM TRACTORS. 


By E. T. Brown. Author of ‘‘ Poultry for Profit,” 
&c. Fully Dlustrated. Crown 8vo. Cloth. 
Price 3/6 net (postage 4d.) 

A practical Handbook on the selection and manage- 
ment of a Tractor. 


DAIRY FARMING. 


By J. C. NewsuHam, F.L.s. Author of ‘Farming 
made Easy,” &c. Crown 8vo. Cleth. Price 
3/6 net (postage 5d.) 

All about Cowkeeping, Milk, Butter, Cheese, &c. 


FARMING MADE EASY. 


An invaluable guide for all those commencing 
farming. By J. C. NEwsHam, F.L.s. Author of 
“‘The Potato Book,” &c. Crown 8vo. Cloth. 
Price 3/6 net (postage 4d. extra). : 


POULTRY FOR PROFIT. 
By E. T. Brown. Crown 8vo. Cloth. With 15 
full-page Illustrations. Price 3/6 net (postage 4d. ) 


THE PIG: Breeding, Rearing & Housing. 
By SANDERS SPENCER. Crown 8vo. Cloth. With 15 
full-page Illustrations. Price 3/6 net (postage 4d. ) 


INSECT PESTS and How to Beat them. 


Including Notes on Plant Diseases, Soils and 
Manures. By JAMES SARSFIELD. Crown 8vo. 
Cloth. With Illustrations by the Author of every 
insect described in the Text. Price 3/6 net 
(postage 4d.) 


ROSES and How to Grow them. 

By EpwIn BECKETT, V.M.H., F.R.H.S. Crown 8vo. 
Cloth. With portrait frontispiece. Price 2/6 net 
(postage 3d. extra). 


These books can be obtained through any Bookseller, or post free on receipt of the prices named from 


C. ARTHUR PEARSON, Ltd., Henrietta Street, London, W.C.2. 


LOCK WOVEN WIRE FENCING. 


A perfect Woven Wire Feneing for all 
purposes. 


Made in England of English Galvanised 
Wire. 


Supplied to all Leading Estates and Farms 
throughout the Country. 


SEND FOR FULL PARTICULARS— 
PEERLESS WIRE FENCE (C0., Iddesleigh House, 
Westminster, $.W. 


For Boring Post-holes 


and for planting trees and shrubs 


The “EMPIRE” EARTH 
AUGER cuts holes 33 ft. 
deep easily, quickly and 
cheaply in any soil. Its 
movable blade drops extracted soil 
without shaking. Fittings of malle- 

able iron, blades of unspringable loco- Lt) 


tyre steel. An essential tool for every 

garden, farm and estate. 

No. 5 Auger 

cuts holes 5 in. 
to 8 in. dia. 


45 / — each. 


No. 8 Auger 
cuts holes 8 in. 
to 14 in. dia. 


54 — each. 


Parker, Winder 
--—  & Achurch, Ltd. 
Fencing Contractors, 


“oS 7" BIRMINGHAM. | 
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DIAPHRAGM PUMPS 


Entirely British Made. 
FY SN SIMPLE and 


With Improved Valves 
(Patented). 


# Cannot choke or get 
out of order. 
The Pump for 
Farms, 
ESTATES, &c. 


Fully Illustrated Catalogue sent sires oF on request to 


“eyarre & MOCK, Lid., 7, Mark Lane, 


LONDON, E.C.3. 


Unequalled for pumping large 
volumes of water by hand 
power and for raising sewage, 
sludge, emptying cesspools, Ctc. 
In many sizes and types. Work- 
able by hand and mechanical 
power. 


Is, and always has been, an 
entirely BRITISH COMPANY. 


““CyvCcLOorPrs” 


CONCRETE BLOCK MAKING MACHINES. 


GUARANTEE PERFECTION OF CONCRETE BLOCKS. 

“ CYCLOPS ” MACHINES have been sent all over the world. 

During the last 14 years in West Africa concrete block construction has rapidly displaced 
corrugated iron, it is so simple that the work can be performed by native labour. One firm of 
contractors alone have ordered 36 of our machines during that period. 

The Block Machine also produces two 43 in. slabs, four 2in, slabs, or 3in. at one operation, 
The making of concrete blocks and building with same can be learned ina week. Ex-Service men taught free of charge. 


CYCLOPS CONCRETE CoO., 
9/II, Hilbre Street, LIVERPOOL. 


Exhibited the non-slip flag and reinforced concrete at the Glasgow Exhibition of 1887. 
JOHN S. RIGBY, F.C.S., M.C.I., Proprietor. Established 1882. 


Telegrams, “ Assessor,’ Liverpool. Telephone, 1195 Royal. 


MILK 


Wexrorp «& Sons (Darzizs) 


Lumen. 


Now open to receive offers of Reliable 


Established in Old Newgate Market, 1811. 


Telegraphic Address: 
“ WEATHERLEY, PHONE, LONDON.” 


Telephone : 
HOLBORN 1923. 


E.Weatherley «62 


(Best Position in the Market) 


Dairies of 


WELL COOLED MILK. 


FULL SUPPLIES OF PLATED 
CHURNS PROVIDED. 


CHEQUES FORTNIGHTLY. 


Call or write full particulars of Summer and 


Winter Quantities, Nearest Station, etc., to: 


H. TROTMAN, Managing Director, 
Chief Dairy Offices, Elgin Avenue, 
LONDON, W. 9. 


WHOLESALE MEAT, POULTRY, 
GAME, VENISON, RABBIT & 
.. &GG MERCHANTS, .. 


246, 247, 248 & 412, 


Central Markets, ets, London, E.G, 


WRITE, WIRE OR PHONE FOR: 
LATEST MARKET INFORMATION. 


PROMPT SETTLEMENTS. 


Bankers: 


London Joint City & Midland Bank, Ltd., Charterhouse 
Street, London, E.C.1. 
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Fertile Farms 
IN 


Sunny Ontario 


Can be purchased Freehold 
from £15 to £20 per acre. 


HE newly appointed Agent-General for 
Ontario was President of the Ontario 
Agricultural College, Guelph, from 1904 till 
1920, and has all his life been intimately 
associated with Ontario agriculture on the 
practical side. He will be glad to advise any 


BIG B MONEY’ 
IN “AWKWARD” HORSES. 


\ Y free book will amaze you. See the easy 
iti money that is being made by those T 
taught my famous system of horse breaking 
and training! Wild colts and vicious unman- 
ageable horses can be picked up for almost 
nothing. By my methods you can quickly 
transform them into gentle, willing workers 
and resell them at a big profit. You can also 
earn easy money breaking colts and training 
horses for others. 
Write! My book is free, postage prepaid. No obli- 
* gation. A postcard brings it. Write to-day. 
Prof. JESSE BEERY, 
Dept. 14210] Main St. URan TS Hill, Ohio, 


farmer, farmer’s son, or country worker who 
is considering the question of emigration to 
Canada or who wishes to buy a farm in Ontario. 


There will be a great demand for Farm Workers 
and Domestic Servants in Ontario next Spring. 
Situations are guaranteed on arrival. 


For information and free booklets write:— 


Dr. G. C. CREELMAN, 


Agent-General for Ontario. 
163, Strand, London, W.C.2. 


(Mark letters “ Personal.’’) 


tf y - g 
VETERINARY Castle" Gane Feeding Treacle. 
’ (Feeding with sweetness.) 
In 6 cwt. barrels on rail Liverpool, London, Hull. 
INSTRUMENTS Used by many well-known farmers and 
HORSE HOBBLES, Sheather’s. Institutions. 
Compound Cakes, Indian Corn, Indian Meal, 
Barley Meal, Dried Grains, Locust Beans, Fish 
Meal, Meat Meal, Clover Meal, Linseed Cake, &c. 
Farm nee Incubators, Breeders 
: iy Poultry Houses. 
SE ee J. R. GODFREY SMITH, 
Bsa A Bishops Castle, Salop. 
Manchester & Tiina wd. ease Drayton, Salop. 


fs) A DRS 


The OWNER of Patent No. 13503 of 1913, 
relating to Cultivating or Ploughing Machines, is 
desirous of negotiating with interested parties for 
the granting of licenses under it on reasonable 
terms. For information apply to 

Messrs. Lloyd, Wise & Co., Chartered Patent 
Agents and Consulting Engineers, No. 10, New 
Curt, Lincoln’s Inn, London, W.C.2. 


Complete with Leather Collars, 
Chain Pulleys and cross Hobble. 


All applications for Advertisements in 


PRICE - S&8 17s. 6d. 
“‘The Journal of the Ministry of Agriculture ” 
SURGICAL MANUFACTURING €0., Ltd, | po oo pee as: ee . 
Veterinary Instrument Makers, 
83, 85, Mortimer Street, LONDON, W. Oe ON ee ae 
ILLUSTRATED CATALOGUE FREE, sikh ti: a C1 
ondon, 5 


NS 


THE JOURNAL OF THE MINISTRY OF AGRICULTURE.—Advertisements. 


THE 


YORKSHIRE 


INSURANCE COMPANY Limited. 
FARMERS’ INTERESTS SPECIALLY STUDIED. 


Have you increased your FIRE INSURANCE 


on New Crops to meet present day values? 
If not, consult the “ Yorkshire.” 


Chief Offices: 
York: ST. HELEN’S SQUARE. 
London: BANK BUILDINGS, bts i ST., E.0.2. 


Branches and Agencies throughout the Kin wade 


‘Dependable - 


~Tarpaulins . 


Tents, Marquees, Sheets, Rick 
Cloths, Cart Covers, Horse Cloths, 
Nose Bags, &c. 


Samples of Material sent willingly. 


Jonathan Hilton 
49, Naylor St, Liverpool. 


Send your enguirles 


TELEPHONE: CENTRAL 7751. 


xlili 


| THREE HUNDRED CANDLE POWER 
OIL VAPOR LANIP No. 304. 
Spiral Gl chant) 


CANNOT CLOG. 


ITS THE LIGHT THAT NEVER FAILS. 


j am Sten oe _ of sen 
| [ STANLEYS (STRATFORD “LIMITED, 


LONDON, E.15 | 


Cheap Albuminoids for Poultry. 
“REN TOs” 


(Registered.) 
Prepared from fresh, sweet 
sterilised blood. 


ALL FOOD. PURE FOOD. 


“Rentox ” contains about 90 per cent. 
Albuminoids. 


Send for sample box and printed matter, Ninepence, 
free, to Sole Proprietors and Manufacturers— 


MIDLAND CATTLE PRODUCTS, Lid., 


**Rentox” Department, 


DIGBETH, BIRMINGHAM. 


post 


Send a postcard for a free copy of 


DUNNS ON SEED WHEATS 


which describes over 425 varieties 

and which the *‘Gardeners’ Chronicle” 

Says is ‘‘the best list of wheat ever 
published.” 


Samples, with Botanical Analysis, post free. 


DUNNS FARM SEEDS 
LTD., 


DUNSEED CHAMBERS, SALISBURY. 


Lancashire, Cheshire, Shropshire & North Wales. 


Messrs. BCULT, SON & MAPLES, 
VALUERS, SURVEYORS, ESTATE AGENTS, AND 
PROPERTY AUCTIONEERS. 
5, COOK STREET, LIVERPOOL. 
Teiegrams— Acres,” Liverpool. 
Telephones—187 Bank—2 lines. 
Estates, Farms, Residential and Business Properties only. 
Periodical Sales of Property at Liverpool, Chester and Preston. 


Offices: 


[ANDREW WEIR & Co.|! 


Sack and Bag Manufacturers 
and Merchants, 


21, PARLIAMENT ST., LIVERPOOL. 


Telegrams : “ Weirsac.” "Phone: 


895 Royal. 


Fertilisers and Feeding Materials, 


H. R. & Co. will be glad to quote Artificial 
Fertilisers, Feeding Materials and Agricultural 


Seeds on application. 

Basic Slag, Sulphate of Ammonia, Nitrate of 
Soda, Nitrate of Lime, Superphosphates, Bone 
Meal and Flour, Castor Meal, Kainit and other 
Potash Salts: Special Guaranteed Manures for 
Autumn Wheat, Improvement of Pastures, etc. 

Linseed and Cotton Cakes, Decorticated Cotton 
Cakes and Meals, Coconut, Groundnut, Palm 
Kernel Cakes, ete. 

HY. RICHARDSON & COMPY., 


Agricultural Merchants and Manufacturers of 
Chemical Fertilisers, 
SKELDERGATE BRIDGE, YORK. 


J. D. CAMPBELL, 


Manufacturer of NICOTINE in Bond from a 
iree Tobacco. 
Nicotine makes the very finest Insecticide for fumi- 
gating. vapourising, or spraying to destroy insects 
infesting vegetation. Your inguiries solicited. 


CORNBROOK MANCHESTER. 


= ss4e= co" 
LUND STREET, 


SHROPSHIRE, 
SHREWSBURY, WELLINGTON WEM AND OSWESTRY. 
Messrs, HALL, WATERIDGE & OWEN, 
Auctioneers, Valuers, Surveyors, and Estate Agents. 
Offices — High St., Shrewsbury; Market St., Wellington; 
19. High St.. Wem; Bank ‘Chambers. Oswestry. 
Sales of Landed Estates. Residential and Business Properties, 
Standing Timber, Machinery, Agricultural and Pedigree Stock, and 
Furniture. Agricultvral Valuers and Arbitrators. 


Monthly Horse Sales at the Raven Horse Repository and Trial 
Groands, Shrewsbury 
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The continued cost of 
keeping cockerels and 
a superfluous stock of 
fowls may be avoided 


X by preserving them in 
file pik Ee 
ie Free post “ae 5 
Get our wonderful free bookler” 
to Breed Live Stock Reveals Ba 
4 able intense on the breeding | 


y lheep. t d 
Wig organs. Also descrizes our wonderful 
~ hhome-study course in Animal Breed- 
ing, Sterility, Disease - Prevention, 
| Re : 
in tc.--al} taug n detai rite 
the, Systems Secrat hasan ra how £0 master scientific breeding at 


d tea 
= ome Wehaveprougatt the ph on tothe breeder. Get our free 


Dock ey aS UL RRIMACEREEDING —— In these days it is a wise precaution 
Dart. 14010.) Pleasant Hill, Obio, 0.5.2. to have a full supply of preserved foods 


EE 
R i { Nl 3 TAU A A T —Poultry, Game, Rabbits, &C. 
F A Extract from letter, dated Alberta, Canada, 


Expert postal tuition in Mixed Stock, Arable and August, 1920:— 
Dairy Farming. 


‘“‘T have kept meats here in your 
We train you to make them pay. Vacuum Bottles for two years notwith- 


: : standing the extremes of temperature 
Special course in Land Agency. ; 
E ; geney Please send me goods to the Value.” 
Prospectus free. 


RAL CORRESPONDENCE ‘ : 
ag an eres: (Section N.); Send for Price List and Particulars— 


RIPON. GEO. FOWLER, LEB & CO., Ltd, 


Established 17 years. D { i) 72 QUEENS ROAD READING 
é ‘ j j y : 
BY POST. 


NEW ZEALAND 


A healthy, wealthy, progressive country, with unrivalled natural resources and unlimited possibilities. 
THE POPULATION IS MOSTLY OF BRITISH DESCENT. 


NEW LE ALAND enjoys a splendid climate, without extremes of temperature—although 

the Dominion extends over twelve degrees of latitude. The rainfal! 
is plentiful and well distributed, and the country well watered, rich 
and fertile. These natural advantages make 


NEW ZEALAND—The Ideal Home for the Farmer and Pastoralist. 


In the production of Wool, choice Mutton and Lamb, and high-grade 
Butter and Cheese, New Zealand excels. The Dominion’s average 
yields of Wheat and Oats, Pulses, Clovers and Grasses, and the more 
familiar ‘‘ British” crops, are admittedly very high. 


NEW AY AL AND Apples and Pears, and New Zealand Table Honey have a ae 

high reputation, and other products of the run, the field and the 
forest—Hides and Tallow, Hemp and Tow, Timber and Kauri Gum 
| —are of an immense annual value. 


NEW A AL AND exported last year Wool valued at 419,559,537; Mutton, Lamb and 
Beef to the value of 49,219,295, and Butter and Cheese valued at 


4#10,871,118. The total exports amounted to £52,634,670 in 
value, and her imports to 430,671,439. This Total Trade of over 


483,000,000 rested on the industry of a population of 1,108,373 
persons. 


NEW ZEALAND IS A COUNTRY WITH A FUTURE. 


Lf you are interested, write for particulars to— 


THE HIGH COMMISSIONER FOR NEW ZEALAND, 415, STRAND, Lonpon, Wee. 
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aoe Pot aieditiee phosphatic ‘en liste: 
ee = tonlaining 60. 6 5 th ‘Phasphates, 


HIGHLY. SOLUBLE, 


| For ¢ grain and roots “ EPHOS” will give results 


| — to superphosphate and basic slag, while 
excels oes in. the pEpaior of leat and stem. 


| ~~ diate 
, = PAR ft art 
bag 


a OB EPHOS’ “counteracts soil i acidity, 


| nor ¢ Gardens, ion s.w. Ee es _Telgorams-“Oroobros, 1 


~Sowest, Reaot: 


AMNH LIBRARY 


THE JOURNAL OF THE MINISTRY OF AGRIC... 100206009 
-+LIME- - 


2 


In Nice Granular Sowable Condition, 


contains :— 
13°/, Nitrogen = 15'8°/, Ammonia, 
and supplies :— 


26°/,. of its weight of lime in a 
soluble form. 


A Rapid and Highly- Efficient 
Top-Dressing for all Crops. - 


Invaitiable for Soils Poor in Lime. 


For Literatire and Infermaticn cn its’use please apply to:— 


THE NITRATE TRADING C® L”- 
_ 41, Eastcheap, LONDON, E.C.3. 


